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Chapter 1

Introduction

Welcome to the Hydrologic Engineering Center’s Next Generation
Reservoir Simulation (HEC-ResSim) computer program. At some time in
the future, ResSim will be the successor to the “HEC-5, Simulation of
Flood Control and Conservation Systems” program. ResSim is comprised
of a graphical user interface (GUI), a computational program to simulate
reservoir operation, data storage and management capabilities, and
graphics and reporting facilities. The Data Storage System, HEC-DSS
(HEC, 1995 and HEC, 2003b) is used for storage and retrieval of input
and output time-series data.

1.1 ResSim Modules

ResSim offers three separate sets of functions called Modules that provide
access to specific types of data within a watershed. These modules are
Watershed Setup, Reservoir Network, and Simulation. Each module
has a unique purpose and an associated set of functions accessible through
menus, toolbars, and schematic elements. Figure 1.1 illustrates the basic
modeling features available in each module.

Watershed Reservoir Simulation
Setup Network
Networks N
. R ; . .
Stream Alignment QBQUFT\']ZT: Time Window
Operations S5ets
Reaches . :
. . Diversions Slmula‘rlon.d§§
Configurations Tunetions
Used to create
Reservoir Networks
Projects g
Reservoirs, Diversions,
Levees, etc. -
Computation Points Alternatives
Become Junctions in .Sfmulanbn copy
Reservoir MNetworks Network O'F each
; Operation Set alternative.

Initial Conditions
& Time Serie
Data

Edits are made
in simulation

copy.

Figure 1.1 ResSim Module Concepts
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1.1.1

Watershed Setup Module

The purpose of the Watershed Setup module is to provide a common
framework for watershed creation and definition among different
modeling applications. This module is currently common to HEC-
ResSim, HEC-FIA, and the CWMS CAVI.

A watershed is associated with a geographic region for which
multiple models and area coverages can be configured. A watershed
may include all of the streams, projects (e.g., reservoirs, levees),
gage locations, impact areas, time-series locations, and hydrologic
and hydraulic data for a specific area. All of these details together,
once configured, form a watershed framework.

When you create a new watershed, =20 My Watersheds
ResSim generates a directory structure =21 base

(see figure at right) for all files =-{1 BaldEagle
associated with the watershed. -1 maps

B ras

-] scripts

{1 shared

-] studhy

-] supplemental

In the Watershed Setup module, you assemble items that describe a
watershed’s physical arrangement. Once you have created a new
watershed, you are able to import maps from external sources,
specify the units of measure for viewing the watershed, add layers
containing additional information about the watershed, create a
common stream alignment, and configure elements. You can also
add projects and create time-series icons within the Watershed Setup
module.

Chapters 3 through 7 describe the Watershed Setup module in more
detail.

1.1.2 Reservoir Network Module

The purpose of the Reservoir Network module is to isolate the
development of the reservoir model from the output analysis. In the
Reservoir Network module, you will build your river schematic,
describe the physical and operational elements of your reservoir
model, and develop the alternatives that you want to analyze. Using
configurations that are created in the Watershed Setup module as a
template, you will create the basis of a reservoir network. You will
then add routing reaches and possibly other network elements to
complete the connectivity of your network schematic. Once the
schematic is complete, physical and operational data for each
network element are defined. Also, alternatives are created that
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specify the reservoir network, operation set(s), initial conditions, and
assignment of DSS pathnames (time-series mapping).

Chapters 8 through 13 describe the Reservoir Network module in
more detail.

1.1.3 Simulation Module

The purpose of the Simulation module is to isolate output analysis
from the model development process. Once the reservoir model is
complete and the alternatives have been defined, the Simulation
module is used to configure the simulation. The computations are
performed and results are viewed within the Simulation module.

When you create a simulation you must specify a simulation time
window, a computation interval, and the alternatives to be analyzed.
Then, ResSim creates a directory structure within the rss folder of
the watershed that represents the “simulation”. Within this
“simulation” tree will be a copy of the watershed, including only
those files needed by the selected alternatives. Also created in the
simulation is a DSS file called simulation.dss, which will ultimately
contain all the DSS records that represent the input and output for
the selected alternatives. Additionally, elements can be edited and
saved for subsequent simulations.

Chapter 14 describes the Simulation module in more detail.

1.2 About this Manual

This User’s Manual is the primary reference for providing ResSim users
with detailed instructions for creating ResSim models and analyzing
simulation results. With the exception of the first and second chapters,
(which deal with introductory and core concepts), the chapters of this
manual group tasks according to module. Each chapter provides an
overview of key concepts and a detailed description of screen components
and tools available in the module, and then shows you how to carry out
specific tasks in the module. Appendices cover topics and tasks that
require levels of detail beyond the scope of an individual chapter.

The organization of this manual is summarized in Table 1.1.
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Table 1.1 Summary of Contents of HEC-ResSim User’s Manual

HEC-ResSim Module If you want to find out... Refer to...
7~ Concepts of HEC-ResSim Chapter 2
How to create and manage watersheds Chapter 3
How to work with map layers Chapter 4
How to establish a stream alignment Chapter 5
Watershed Setup < How to create and define watershed Chapter 6
elements and projects (e.g., reservoirs,
levees, etc.)
How to create computation points Chapter 6
(hydrograph locations)
\_ How to create watershed configurations Chapter 7
(~ How to develop reservoir networks Chapter 8
How to edit element data (junctions, routing Chapter 9
reaches and diversions)
How to define physical reservoir data Chapter 10
Reservoir Network < How to edit physical r ir dat Chapter 10
physical reservoir data apte
How to develop reservoir operation data Chapter 11
How to define reservoir systems Chapter 12
\_ How to define alternatives Chapter 13
How to develop and execute simulations Chapter 14
Simulation How to analyze results Chapter 14
How to calibrate model Chapter 14
How to manage simulations Chapter 14
Detailed application settings Appendix A
How to define the coordinate system Appendix B
How to edit maps Appendix C
How to change colors Appendix D
How to use HEC-DSSVue Appendix E
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References Appendix G
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Chapter 2

ResSim Concepts

Before you begin working with the individual modules available in
ResSim, you will need to understand the concepts that will allow you to
develop, access and interact with watersheds in ResSim.

This chapter begins with the following basics: explaining how to start
ResSim; describing screen components that are common across modules,
including menu items and map/mouse tools; and showing you how to
create a new watershed or open an existing watershed.

Next, you will learn about the following four kinds of schematic elements
in ResSim: Time-Series Icons, the Stream Alignment, Watershed (Study)
Components, and the Model Schematic. This chapter also explains how to
interact with schematic elements using right-click shortcut menus, which
allow you to plot and tabulate data, edit model data, and edit common
components of the watershed.

Layers are another concept in ResSim. This chapter will help you to
understand how layers work in ResSim and describe the six kinds of
layers: Time Series, Study, Stream Alignment, Gridded Data, Model
Schematic, and Maps.

To work with Layers, you will use the Layer Selector. This chapter
describes the components of the Layer Selector, including its menu items
and layout, and shows you how to control layer display using the Layer
Selector. You will learn how to view layer legends, organize layers,
configure toolbar icons to control layer display, and add and remove map
layers.

Each layer has a unique set of properties that you can configure to make
your watershed display look the way you prefer. This chapter shows you
how to use Properties Editors and other tools to configure the properties of
Time Series, Study, Stream Alignment, Gridded Data, Model Schematic,
and Map layers.
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2.1 Starting ResSim

To begin working with the Watershed Data Sets, you must first start
ResSim. Either double-click the HEC-ResSim icon on your PC’s desktop,
or from the Start menu, select Programs — HEC — ResSim. Once you
start ResSim, an information screen (as shown in Figure 2.1) will appear
briefly; then, ResSim’s Main Window will open (Figure 2.2).

HEC-ResSim

Version 2.0
September 2003

Hydrologic Engineering Center
Institute for Water Resources
US Army Corps of Engineers
609 Second Street

Davis, CA 95616

U3 Army Corps A
of Engineers www.hec.usace.army.mil

Figure 2.1 ResSim Information Screen

TitlelBar Display Area
i|HEC-ResSim 1 ] B
Menu Bar —p File Edit Wiew Watersfied  Eeporis Tools Help
Module LiSt_’ Module: IWatershed Setup 'l Conﬂgurationl 'l @
— ® N

2

L v

9|

il

*
Toolbar— A

A

Fal

_Q‘I

o

&

General Message Bar
@ | -
&, | o

Status Bar _’ IReady I}Iessages * |

Figure 2.2 ResSim Main Window
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2.2 Recognizing Common Screen Components

ResSim offers three modules, each with its own functions and module-
specific tools, menus, and output. However, the modules share common
screen components, as previously illustrated in Figure 2.2.

The Title Bar displays the ResSim title. After a watershed is opened, the
name of the watershed will appear.

The Menu Bar contains menus for the modules. The items on the menus
change as you switch between the modules, offering module-specific
commands. You can select a menu item by clicking on the name of the
menu (such as File), then pointing and clicking on the item you wish to
select. Section 2.2.1 describes the Menu Bar in more detail.

The Module List contains all the available modules of ResSim. Use this
list to move between the Watershed Setup module, the Reservoir Network
module, and the Simulation module. Section 2.2.2 describes the Module
List in more detail.

The Display Area is the geographic-referenced (geo-referenced) map
space where all model schematic objects (reservoirs, junctions, diversions,
etc.), watershed objects (stream alignments, reservoirs, stream reaches,
etc.), and map layers are shown. You can manipulate elements and view
results in the modules through the use of the tools in the Toolbar. Tools
that affect the Display Area can have different functions depending on
which module is selected.

The Status Bar displays map coordinates of the pointer in the display area
when you are interacting with the watershed. When the pointer is outside
of the display area, the Status Bar reflects the status of the program.

The General Message Bar displays a scrolling list of messages. System
output log information appears in this window from the time you start
ResSim until you exit the program. The scroll buttons on the right end of
the Message Bar control the display and allow you to review all messages
received during your ResSim session.

2.21 Menu Bar

In the Menu Bar, the File, View, Tools, and Help menus contain
commands you can access from all three ResSim modules. Some of
these menus also contain module-specific commands that appear only
within individual modules. Commands and options that are common
to all three modules are described as follows:
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The File menu (Figure 2.3) allows you to | File Edit #iew w/atersted

create a New Watershed, Open an New'Watershed Chi+M
existing watershed, Save a watershed, Open Watershed... Cti+0
Save Map (the Display Area) and Exit Save wWatsrshed  Chil+M

ResSim. Your most-recently-used
watersheds are located at the bottom of
the File menu. When a watershed is

opened, the remaining menu items
become active. Figure 2.3 File Menu

Save Map bz .
Exit Chrl+Q
1 BaldE agleDema

In the View menu (Figure 2.4), select Zoom to  [Wiewm ‘watershed Fep

All to restore your watershed view to full size = oo ta Al

after zooming in on one portion. Layers opens Laprs

the Layers Selector dialog box which is used to ——

select the spatially referenced layers Unit System g
(map/coverage). Unit System allows you to Fiestare Windows
see the current screen view settings. You can Figure 2.4

view data using whichever Unit System you View Menu

prefer (English or SI); however, the Watershed

(native) Unit System is established when a

watershed is created and cannot be changed afterward (see Tools
menu for Watershed information). Lastly, if a dialog or editor
window is open but inactive, Restore Windows brings the dialog or
editor window to the front as the active window.

The Tools menu (Figure 2.5) provides access to Took  Help

possibly edit) dssfiles that are used for storing

Hec-DssVue, which you will use to view (and HecDssvue,

; - - . Scripts...
primarily time-series data. The Scripts command Options
allows you to create, open and edit scripts (the | ‘

. . . . . nformatian. ..
scheduling of scripts is accomplished in the Fioure 2.5
Simulation Module, from the Edit Menu). & )
Tools Menu

Options lets you specify watershed locations for

storing your watersheds; specify a directory for

caching map files; set the colors for compute

messages and the format of log files; set the level of debug messages;
choose whether or not you want a confirmation message to appear
when you exit ResSim; and choose whether you want the last
watershed reloaded at startup of the program. Information provides
details about client, user, and watershed settings as well as server and
system properties.
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In the Help menu (Figure 2.6), the About Help
command displays information about the

. ) HEelm Tiopes Fl
version of ResSim.

Abot

Figure 2.6 Help Menu

In addition to the four common menus described above, the following
two menus appear in all three modules but contain module specific
commands:

Edit — Typically, the edit options will be relevant to data
element(s) for a specific module. The edit options available for
each module are described in more detail in subsequent sections of
this chapter.

Reports — Provides access to reports produced for a specific
module. The reports available for each module are described in
more detail in subsequent sections of this chapter.

2.2.2 Module List

From the ResSim main window (Figure 2.2) the graphical user
interface (GUI) is organized to provide the necessary information to
enter data, review data, edit data, run a simulation, and view results.
The steps are divided into separate sets of functions called modules.
A module has a specific set of commands that are accessed through
menus and toolbars. Each module provides access to specific types of
data or results. The modules of ResSim are as follows:

Watershed Setup — create a stream alignment, define projects
(e.g., reservoirs, levees), define computation points, identify
impact areas, create configurations for the watershed, and define
time-series icons that represent specific locations or time-series
identifiers. Section 2.3 provides more details of this module.

Reservoir Network — create networks, add routing reaches, edit
elements, create and edit alternatives including assigning the DSS
pathnames for time-series references. Section 2.4 provides more
details of this module.

Simulation — define simulations for a watershed. A simulation
consists of a time window and the ResSim alternatives you wish to
execute for the simulation. Within this module, you can also edit
element data. Once a simulation is defined, a compute is
performed and the results are analyzed using graphical and tabular
output. Section 2.5 provides more details of this module.

2-5
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Each module has a menu bar and toolbar that are very similar for all
of the modules. Example windows for each of the modules are
presented in subsequent sections of this chapter.

2.3 Watershed Setup Module

The Watershed Setup module is used to create and setup your watershed.
From the Module list, select Watershed Setup. The main window and
the different components for the Watershed Setup module are illustrated
in Figure 2.7.

Title Bar Display Area Setup Lock
HEC-ResSim - BaldEagleDemo
Menu Bar — File Edit “Wew ‘Watershed Reports Tools Help
Module LiSt-} Madule: IWatershed Setup 'l Configuration IE){isting‘k 'l @
| X €—Pointer/Selector Tool v =
Zoom Tool —p Q .
— Configuration
€ Pan Tool List
EIQ—Time—Series Icon Tool
Stream
Alignment —p A
Tool + Stream Node Tool
A
Protect £
rojec
Tools 4
<&
%
El{q—lmpact Area Tool General Message Bar
.l( Common Computation Point Tool =
A _'I_I
Status Bar _’ ICDDrdinates: 1820172 east, 220556n0rth ILocal Workspace BaldEagleDemo opened * j I

Figure 2.7 Watershed Setup Module

The Menu Bar (in Figure 2.7) contains the menus for the Watershed
Setup module. In addition to the four common menus described in
Section 2.2.1, the following list is a description of the available menus in
the Watershed Setup module.

Edit — From this menu, you can edit study information and view
watershed information, edit global information for impact areas
and projects, and adjust the colors and fonts used by the individual
projects. Also, you can set the lock for editing the stream
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alignment and/or configurations. Available commands are:
Watershed Data, All Impact Areas, Projects, Drawing
Properties, and Allow Editing.

WaterShed — From this menu, you will establish the program
sequence, create and edit configurations. You can also import
and/or export the Stream Alignment. Available commands are:
Program Sequence, Configuration Editor, Update
Computation Points, Import, Export, and Save Configuration.

Reports — From this menu, you can review reports. These reports
contain information about the streams, watershed elements, and
configurations for the watershed. The available reports are: List
of Streams, List of Impact Areas, List of All Configurations,
List of Computation Points, and Projects.

The Configuration List (in Figure 2.7) shows the current configuration.
Configurations are created, edited, and deleted in the Watershed Setup
module. See Chapter 7 for discussion on Watershed Configurations.

The Setup Lock = (in Figure 2.7) allows you to edit the stream
alignment and the current configuration. This lock prevents others from
editing the stream alignment and configuration elements while you are
editing.

The Display Area (in Figure 2.7) is where you create and view the stream
alignment, projects, impact areas, and computation points through the use
of the available tools in the Watershed Setup module. The following are
descriptions of the available tools:

Pointer/Selector Tool —this tool can be used to edit, rename, and
delete elements. To access, select the Pointer/Selector Tool, click
the right mouse button (right-click) on an element, and the
commands are available from a shortcut menu.

Zoom Tool - this tool allows zooming in and out of the display
area. To zoom in, hold the left mouse button down and outline the
area you want to zoom in on. To zoom out, right-click in the
display area.

Pan Tool — this tool can be used to move the display area while
you are zoomed in. To do this, hold down the left mouse button
and drag the mouse in the direction you would like to pull the
display area.
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Time-Series Icon Tool - this tool is used to create, delete, and
rename time-series icons used for plotting and tabulating time-
series data. To create, select the Time-Series Icon Tool, hold
down the CTRL key and click. To access the available
commands, select the Time-Series Icon Tool, right-click on a
time-series icon, and the commands are available from the shortcut
menu.

Stream Alignment Tool - this tool is used to create, delete, and
edit stream elements that make up the stream alignment.

Stream Node Tool - this tool is used to create, delete, and edit
stream nodes on the stream alignment.

Impact Area Tool - this tool is used to create, delete, rename, and
edit impact areas. To create, select the Impact Area Tool; hold
down the CTRL key while clicking the mouse button. Each click
creates a vertex point, which is the boundary of the polygon.
When reaching the end point, release the CTRL key and double-
click. An impact area element is now visible. To access the
available commands, select the Impact Area Tool, right-click on
the impact area, and the commands are available from the shortcut
menu.

Computation Point Tool - this tool is used to create, edit, rename,
and delete computation points. Computation points are locations
where time-series information is to be exchanged between models.
For ResSim, this might be a control location for reservoir
operations, a location where flows will be input, a location where a
hydrograph is needed for FIA, etc. To create a computation point,
select the Computation Point Tool, hold down the CTRL key
and click on the stream alignment at the appropriate location. To
access the available commands, select the Computation Point
Tool, right-click on the computation point, and the commands are
available from the shortcut menu.

Project Tools:

A

Reservoir Tool - this tool is used to create, delete, rename, and
edit reservoirs. To create a reservoir, select the Reservoir Tool.

A reservoir has to be created on the stream alignment. Hold down
the CTRL key and click on the upstream end of the reservoir pool,
release the CTRL key, drag along the stream alignment to the
downstream end of the reservoir pool and click, and then name the
reservoir. To access available commands, select the Reservoir
Tool, right-click on the reservoir, and the commands are available
from the shortcut menu.
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Levee Tool - this tool is used to create, delete, rename, and edit
levees. To create a levee, select the Levee Tool. A levee has to be
created on the stream alignment. Hold down the CTRL key and
click on the upstream end of the levee, release the CTRL key, drag
along the stream alignment to the downstream end of the levee and
click. To access available commands, select the Levee Tool, right-
click on the levee, and the commands are available from the
shortcut menu.

Diversion Tool - this tool is used to create, delete, rename, and
edit diversions. To create a diversion, select the Diversion Tool.
A diversion has to begin on the stream alignment. Hold down the
CTRL key and click on the stream alignment. Each click creates a
vertex point, along the diversion. When reaching the end point of
the diversion release the CTRL key, and click. To access
available commands, select the Diversion Tool, right-click on the
diversion, and the commands are available from the shortcut menu.

Channel Modification Tool - this tool is used to create, delete,
rename, and edit channel modifications. To create a channel
modification, select the Channel Modification Tool. A channel
modification has to be created on the stream alignment. Hold
down the CTRL key and click on the upstream end of the channel
modification, release the CTRL key, drag along the stream
alignment to the downstream end of the channel modification and
click. To access available commands, select the Channel
Modification Tool, right-click on the channel modification, and
the commands are available from the shortcut menu.

Off-Channel Storage Area Tool - this tool is used to create,
delete, rename, and edit off-channel storage areas. To create an
off-channel storage area, select the Off-Channel Storage Area
Tool and hold down the CTRL key while clicking the mouse
button. Each click creates a vertex point, which is the boundary of
the polygon. When reaching the end point, release the CTRL key
and double-click. An off-channel storage area element is now
visible. To access available commands, select the Off-Channel
Storage Area Tool, right-click on the off-channel storage area,
and the commands are available from the shortcut menu.

Other Project Tool - this tool is used to create, delete, rename,
and edit other projects. This tool enables the placement of
elements that represent "other" projects, such as pump stations and
gages. To create an “other” project, select the Other Project Tool
and hold down the CTRL key and click. To access available
commands, select the Other Project Tool, right-click on the other
project, and the commands are available from the shortcut menu.
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2.4 Reservoir Network Module

The Reservoir Network module is used for editing element data and
placing additional elements onto the stream alignment. From the Module
list, select Reservoir Network. The main window and the different
components for the Reservoir Network module are illustrated in

Figure 2.8.
Title Bar Display Area Network Lock
He B aldE agleDemo - |8 =
Menu Bar —p File Edit Wiew Metwork Alternative Ffpors  Tools Help
Module LiSt —} Module: IReser\roirNetv\rork 'l Metwork: Inone A @ configuration: Inone A
ITf—Pointer/Selector Tool & =
Zoom Tool —Pp
%L_P Tool Network Box Configuration Box
an 100 (“currently opened” (used by “currently opened”
A l—Reservoir Tool Reservoir Network) Reservoir Network)
i ¢—Diverted Outlet Tool
£ &— Routing Reach Tool
@® &— Junction Tool
7 — Diversion Tool
General Message Bar
o 5
Status Bar _’ IReady ILocal Workspace BaldEagleDemo opened W j |

Figure 2.8 Reservoir Network Module

Your network elements will not be shown in the Display Area
until you create or open a network from the Network Menu.

The Menu Bar (in Figure 2.8) contains the menus for the Reservoir
Network module. After a reservoir network has been created or opened
and is shown in the Display Area, the menus and their commands will
become active. In addition to the four common menus described in
Section 2.2.1, the following list is a description of the available menus in
the Reservoir Network module.
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Edit — From this menu, you can edit Reservoirs, Routing Reaches,
Junctions, Diversions, and Reservoir Systems. Also, you can set
the lock for editing the reservoir network. Available commands
are: Reservoirs, Reaches, Junctions, Diversions, Reservoir
Systems, and Allow Network Editing.

Network — From this menu, you will create, open, save, rename
and delete reservoir networks. You can also update a network to
recognize revisions made to its configuration within the Watershed
Setup module. Available commands are: New, Open, Save, Save
As, Rename, Update Network from Configuration, and Delete
Networks.

Alternative — From this menu, you will open the Alternative
Editor that will enable you to create, edit, save and delete
alternatives. The only command available from this menu is Edit.

Reports — From this menu, you can review reports that list the
elements for the currently opened network. These reports contain
information about the reservoirs, routing reaches, junctions and
diversions. Also, an advanced network summary listing is
available. The available reports are: Reservoir List, Reach List,
Junction List, Diversion List, and Advanced.

The Network box (in Figure 2.8) shows the “currently opened” Reservoir
Network. You will not see a watershed schematic in the Display Area
until you create or open a network.

The Configuration box (in Figure 2.8) shows the configuration the
currently opened Reservoir Network is based upon. If you make changes
to the network’s Configuration (within the Watershed Setup module), then
you can update the network(s) that use that configuration to recognize
those revisions by selecting the Update Network from Configuration
command from the Network menu.

The Network Lock &' (in Figure 2.8) allows you to edit the elements
within the Reservoir Network. This lock prevents others from editing the
elements while you are editing.

The Display Area (in Figure 2.8) is where you create the routing reaches
for your Reservoir Network. Also, you can edit the elements through the
use of the available tools in the Reservoir Network module. The
following are descriptions of the available tools:

M Pointer/Selector Tool —this tool can be used to edit, rename, and
delete elements. To access, select the Pointer/Selector Tool,
right-click on an element, and the commands are available from a
shortcut menu.

g Zoom Tool - this tool allows zooming in and out of the display
area. To zoom in, hold the left mouse button down and outline the
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area you want to zoom in on. To zoom out, right-click in the
display area.

Pan Tool —this tool can be used to move the display area while
you are zoomed in. To do this, hold down the left mouse button
and drag the mouse in the direction you would like to pull the
display area.

Reservoir Tool - this tool is used to create, edit, and delete
reservoirs. Typically, you will only be “editing” reservoirs within
the Reservoir Network module. The other options would normally
be done within the Watershed Setup module. To access available
commands, select the Reservoir Tool, right-click on the reservoir,
and the commands are available from the shortcut menu.

Diverted Outlet Tool - this tool is used to create, edit, rename,
and delete diverted outlets from a reservoir. To create a diverted
outlet, select the Diverted Outlet Tool. A diverted outlet must
originate from a reservoir. Hold down the CTRL key and click on
the appropriate reservoir, release the CTRL key, move the mouse
pointer to a location in the watershed that will receive the diversion
from the outlet and click. It is possible to create a diverted outlet
that re-enters the network system. To do this, continue holding
down the CTRL key and click to create vertex points and release
the key when you are ready to place the final point back into the
system. To access available commands, select the Diverted
Outlet Tool, right-click on the diverted outlet, and the commands
are available from the shortcut menu.

Routing Reach Tool - this tool is used to create, edit, rename, and
delete routing reaches. A routing reach must be created between
junctions and will follow the stream alignment. Attempting to
create a reach where junctions don’t exist will automatically
generate junctions at the upstream and downstream ends of the
reach. To create a routing reach, select the Reach Tool, hold
down the CTRL key and click on the junction at the upstream end
of the reach, release the CTRL key, drag along the stream
alignment to the junction at the downstream end of the reach and
click. To access available commands, select the Reach Tool,
right-click on the routing reach, and the commands are available
from the shortcut menu.

Junction Tool - this tool is used to create, edit and delete
junctions. To add junctions (before creating routing reaches),
select the Junction Tool, hold down the CTRL key and click on
the stream alignment where you want to create the junction. To
access available commands, select the Junction Tool, right-click
on the junction, and the commands are available from the shortcut
menu.
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Z‘ Diversion Tool - this tool is used to create, edit, rename, and

delete diversions. To create a diversion, select the Diversion Tool.
A diversion must begin from a junction. Hold down the CTRL
key and click on the junction from which the diversion will occur.
If you continue to hold down the CTRL key, each click creates a
vertex point along the diversion. When reaching the end point of
the diversion release the CTRL key, and click. Diversions can re-
enter the network or leave the network system entirely. To access
available commands, select the Diversion Tool, right-click on the
diversion, and the commands are available from the shortcut menu.

2.5 Simulation Module

The Simulation module is used to perform a simulation (compute), edit
element data and view results. From the Module list, sclect Simulation.
The main window and the different components for the Simulation
module are illustrated in Figure 2.9.

Title Bar Display Area Control Panel
I|HEC-ResSim - BaldE agleDemo = O] x|
Menu Bar — File Edit View Simulation Alermatve Eepods  Tools| Help
Module List — | Madule: [Simulation | d
I k 4—Pointer/Selector Tool v =l Simulation Control

Zoom Tool —» | Q Sll_r;;ll(ztéucr;
¢ Pan Tool End:

_4 Mo Simulation

Eormpute
General Message Bar —

| Script:

1 [

Status Bar —}lReady ILocal Workspace BaldEagleDemo opened ::II |

Figure 2.9 Simulation Module
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The Menu Bar (in Figure 2.9) contains the menus for the Simulation
Module. After a simulation has been created or opened and is shown in
the Display Area, the menus and their commands will become active. In
addition to the four common menus described in Section 2.2.1, the
following list describes the available menus in the Simulation Module.

Edit — From this menu, you can edit the list of scheduled Scripts,
make an Alternative Active, and edit Reservoirs, Routing Reaches,
Junctions, Diversions, and Reservoir Systems. Available
commands are: Script List, Set Active Alternative, Reservoirs,
Reaches, Junctions, Diversions, and Reservoir Systems.

Simulation — From this menu, you can create, open, re-open,
close, edit, save, and delete simulations. You can also get
information about the currently opened simulation and define
release and target elevation overrides. Available commands are:
New, Open, Re-Open, Close, Edit, Save, Delete, Info, and
Release Overrides.

Alternative — From this menu, you can edit alternatives. This
menu only becomes active when a simulation is open. The only
available command is Edit.

Reports — The available reports summarize results and provide
network input summaries for the currently opened simulation.
Available commands are: Reservoir Summary, Flow Summary,
Power Summary, Gates Summary, Stage Summary, Release
Decision, Compute, and Network.

The Display Area (Figure 2.9) is where your stream alignment and
watershed elements are displayed. You can view simulation results and
edit projects and computation points through the use of the available tools
in the Simulation Module. The following are descriptions of the
available tools:

]

Q

o

Pointer/Selector Tool —this tool can be used to edit projects and
computation points, plot hydrographs, and view results. To access
this tool, select the Pointer/Selector Tool, right-click on a location
and select commands from the shortcut menu.

Zoom Tool - this tool allows zooming in and out of the display
area. To zoom in, hold the left mouse button down and outline the
area to which you want to zoom. To zoom out, right-click in the
display area.

Pan Tool — this tool can be used to move the display area while
you are zoomed in. To do this, hold down the left mouse button
and drag the mouse in the direction you would like to pull the
display area.
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The Control Panel (Figure 2.9) shows the time window for the currently
selected simulation in the Simulation Module. Also from the Control
Panel you can manipulate simulations and alternatives.

2.6 Opening an Existing Watershed

With the ResSim main window open, you will need to open a watershed.
In ResSim, a watershed is a data set associated with a geographic region
for which you may configure multiple models and area coverages. A
watershed may include all of the streams, projects (reservoir, levees),
gage locations, impact areas, time-series locations, and hydrologic and
hydraulic data for a specific area. All of these details together, once
configured, form a watershed data set.

You may open an existing watershed from any of the modules (if you need
to create a new watershed, refer to Chapter 3). Three methods of opening
an existing watershed are available:

First, you can specify that your previously opened watershed be
automatically opened by selecting Reload last Watershed at Startup
from the General tab of the Options dialog box (Figure 2.10) from the

Tools menu.
I|HEC-ResSim Options
mModel Directaries | Cache Directory
Compute Display | Debug Levels General Fants | Simulation
Settings: b,

¥ Show Canfirm On Exit

[ Reload |lastWatershed at Startup

OK I Cancel |

Figure 2.10 Tools Menu, Options Dialog Box, General Tab:
Reload last Watershed at Startup

Second, if you have opened the watershed before, you can select it from
the list of most-recently-used watersheds, located at the bottom of the File
menu.

Third, you may use the Open Watershed dialog to open the watershed, as
follows:
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1. On the File menu, pp—
click Open L
Watershed. The [~#wvailable Location Available Watershed:

Demonst
\Workshop 3 Exercise
“ellow_River “ellow River hasin above Hwy 90 Bridge

Open Watershed
dialog box (Figure
2.11) will open.

2. Select a watershed

from Available
Watersheds (see carca

Chapter 3, Section Figure 2.11 Open Watershed Dialog
3.3.1 for information  Bex

on defining
Watershed Locations). The Current Watershed box displays
the watershed that is currently open, if any.

3. Click OK. The Open Watershed dialog box will close and the
watershed you have selected will load and appear in the main
window with the watershed name shown in the title bar.

watershed is open and you attempt to open another, the
program prompts you to save the current watershed. If you do
not save, any changes you have made to the current watershed
will be lost.

@ You can have only one watershed open at a time. Therefore, if a

2.7 Understanding Schematic Elements

Schematic elements in ResSim allow you to represent watershed, reservoir
network, and simulation data visually in a geo-referenced context that
interacts with associated data. You create schematic elements and edit
their properties in the Watershed Setup Module (see Chapters 3 through 7)
and the Reservoir Network Module (see Chapters 8 through 13). In the
Simulation Module (see Chapter 14), you can plot and tabulate data by
using the shortcut menus associated with the schematic elements.
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2.7.1 Stream Alignment

The Stream Alignment (Figure
2.12) is a common component of
the watershed. To create it, use
the map (mouse) tools in the
Watershed Setup Module to draw
multi-segmented lines into the
map display and to mark nodes
and stream junctions.

Stream elements (segments),
stream nodes, and stream
junctions are the components of a
Stream Alignment. See Chapter 5 for more detailed information on
creating and editing a Stream Alignment.

2.7.2 Other Watershed Elements

Other watershed elements include Projects, Computation Points,
Impact Areas and Time-Series Icons. Create watershed elements in
the Watershed Setup Module (see Chapter 6).

Figure 2.12 Stream Alignment

These watershed elements are common components of a watershed
that multiple models can reference (e.g., ResSim and FIA). To
represent the elements, you use the Watershed Setup Module’s map
(mouse) tools to insert icons and draw polygons and multi-segmented
lines into the map display.

Projects include Reservoirs (Figure 2.13), Levees (Figure 2.14),
Diversions (Figure 2.15), Channel Modifications (Figure 2.16), Off-
Channel Storage (Figure 2.17), and Other Projects like pump stations
and agricultural diversions (Figure 2.18).

7
S
Figure 2.13 Reservoir Figure 2.14 Levee Figure 2.15 Diversion

X LA / A :
/ ! t.':.:'.r*'-'"“':" , e ﬂ!:.p!l TATTa]

Figure 2.16 Channel Figure 2.17 Off- Figure 2.18 Other
Modification Channel Storage Project
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Computation
Points (Figure 2.19)
are common points
where data is
exchanged between
models. To
represent them, you
use the map
(mouse) tools to
insert icons into the
map display.

Impact Areas
(Figure 2.20) are
common elements
representing distinct
portions of a
watershed affected
by rising stage in a
stream, river, lake,
or reservoir where
flood damages will
be evaluated.

Marsh Ch Jet
*

Mill Hall

Fishing Ch Jct Bald Eagle Total

(N

Figure 2.19 Computation Points

Figure 2.20 Impact Areas

For more information about Impact Areas, refer to the HEC-FIA
User’s Manual (HEC, 2003c).

Time-Series Icons (Figure 2.21) indicate

l} Diversion

sites where time-series data is available. You @ | Junctiona

can use Time-Series Icons to represent the
locations of gages or Time-Series locations.

For more information about Time-Series
Icons, refer to the CWMS User’s Manual

(HEC, 2003a).

JunctionB
Reservoir
Sink

Source

Subbasin
@ TimeSeries

O1DIO &

Figure 2.21
Time-Series Icons

2.7.3 Reservoir Network Schematic

The Reservoir Network Schematic, which you develop in the
Reservoir Network Module (based on a Configuration created in the
Watershed Setup module), is a template for simulation computations.
The graphical elements allow you to access data editors and specify
properties of reservoir network components.
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The Reservoir
Network Schematic
(Figure 2.22) displays
geo-referenced,
graphical
representations of
Reaches, Diversions,
Junctions, and
Reservoirs. When you
interact with these
representations in the
Simulation Module,
you are able to view
results from the ResSim
model’s observed and
computed hydrographs.

Figure 2.22 Reservoir Network Schematic

The Schematic is visible in the Reservoir Network module only
when a Network has been opened and is visible in the Simulation
module only when a Simulation Alternative is “set as active”.

2.7.4 Using Shortcut Menus

Shortcut menus display when you right-click on schematic elements
in the map display and other ResSim components such as plots,
tables, and “tree structures”. In ResSim, shortcut menus offer a
variety of commands and options that allow you to access data
editors, plot and tabulate data, view reports, compute Simulations, and
more. Specific shortcut menu commands and options are described
throughout this manual.

2.8 Printing and Exporting Reports

From each individual report there is a shortcut menu that allows you to
print the report, preview the report before you print, and export the report
to an ASCII delimited file. Right-clicking on the active report accesses
the shortcut menu. Another way to print or export the reports is by
clicking on Export or Print from the report’s Report menu (in the
Reservoir Network or Simulation module) or from the report’s File menu
(in the Watershed Setup module). Either method accesses the same dialog

boxes.

2.8.1 Printing Reports

The output will be a print of the screen image of the active report. If
items in the columns of the report are not printing, you can use the
mouse to resize the column widths and the width of the entire report
dialog box if you need to see more detail. To do so, roll the mouse
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1. You must have a report
selected (opened). For
example, from the Reports
menu in the Watershed
Setup module, select List
of Computation Points
(Figure 2.23).

2. From the File menu of the
opened report, select Print
(Figure 2.24). Or, you can
right-click anywhere within
the tabulated data of the
report and from the shortcut
menu select Print (Figure
2.25).

pointer over one of the lines that delimit the columns or over the
dialog box border. You can click on that line with the left mouse
button and drag the mouse from side to side to indicate how wide you
want the columns or dialog box. If you end up highlighting some
cells in the table, then you probably moved the mouse slightly just
before you pressed the button.

To print a report from the Watershed Setup module:

{HEC-ResSim - BaldEagleDemo

File Edit ‘“iew “atershed | Reportz Tool: Help
List of Streams
Module: IWatershed Setup List of Impact Areas
I_ List af All Configurations
L3

“armputation Points

gl I Projects »
il X

Figure 2.23 Selecting a Report

il B aldE agleD emo List ofCommon Computation Points
File Help

BaldEagleDemn
Export Straam
Cloze  |me Desctiption Marme

Sayers Inflow Jct Inflow for Sayers Eald Eagle
Elanchard Cutilow for Sayers  |Bald Eagle &
Marsh CkJet Eald Eagle
Beech Ck Station Eald Eagle

Figure 2.24 Select Print from

Report’s File Menu
Il BaldE agleD emo List ofCommon Computation Points _ Ol =]
Fie Help
BaldEagleDemo
Stream Froject Stream

MName Description MName MName Statian
Sayers Inflow Jot Inflow for Sayers Bald Eagle Creek [Sayers 121,400.9
Blanchard Outflow for Sayers  |Bald Eagle Creek [Sayers 80,066.4
Marsh CkJct Bald Eagle Creek 74,558.0
Beech Ck Station co tagle Creek 65,314, 2
Mill Hall ny agle Creek 28,971, 9
Fishing Ck Jet Select All agle Creek 26,157.3
Bald Eagle Total lagle Creek 6,157.1
Milesburg Jot adle Creek 151,245.4

Expaort. .

Frint Preview. .

Close |

Figure 2.25 Select Print from Report’s Shortcut Menu
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3. The Print Properties dialog box will open (Figure 2.26).

I Properties

| HeadenFaoter| Table Title |

Crientation
& Porrait  Landscape
Scaling

¥ Al columns on one page

Selection

' Entira Tahle ¢ Selected Cells

Print

v ASCI
[T Use Header Background W Gridlines

¥ Repeat Headers

I Repeatfived collmns

Frint | Cancel

Figure 2.26 Printing Properties,
Page Tab

4. From the Page tab (Figure 2.26), you can set the orientation

(default is Portrait), make the report columns fit on one page,
print the entire table (default) or print selected cells, repeat
headers on subsequent pages, and display gridlines. By default
the report prints in an ASCII format, if you want a screen
image of the report, unclick ASCII and the report will print
with any shading that you see on the report.

The Header/Footer tab (Figure 2.27) allows you enter a
header and/or footer for the report.

The Table Title tab (Figure 2.28) allows you to change the
default title of the report, and to determine whether you want
the report title repeated on subsequent pages.

Page | HeadenF oater] Tanle Tite
= ‘ Page| HeaderFooter Table Title

Title:

Header:

aldEagleCemo List of Common Computation Points

Footer:

™ Reneat Title on Every Page

Print Cancel Print Cancel
Figure 2.27 Printing Figure 2.28 Printing
Properties, Properties,
Header/Footer Tab Table Title Tab
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7. After you have everything set, click Print and the default
system Print dialog box will open (Figure 2.29). Select the
printer, and any other options you wish to set, click OK. The
report will then be printed on the selected printer.

P T |

— Prirter
Mame: CEUP_SERWVER“hp Laser)et 5100dtn Properties... |
Status: Ready
Type: HF Laserlet 5100 PS5
Where:  HPLazerletil00Series
Commert: ™ Frirt to file
— Frint range Copies
LCi | Mumber of copies: m
| Pages  from: I'l_ tu:u:l'l_
{*1 Seleation Iﬁl
ak I Cancel

Figure 2.29 System Print Dialog Box

2.8.2 Print Preview

You can also preview the report before printing. To do so, do the
following:

1. You must have a report selected (opened).
2. Right-click anywhere within the tabulated data of the report
and from the shortcut menu, select Print Preview (Figure

2.30).
| BaldE agleDemo List ofCommon Computation Points =] 3
File Help
BaldEagleDemao
Stream Froject Stream

MName Description MName MName Station
Sayers Inflow Jct Inflow for Savers Bald Eagle Creek |Sayers 121,400.9
Blanchard Qutflow for Sayers  |Bald Eagle Creek |[Sayers a0,066.4
Marsh Ck Jct Bald Eagle Creek 74,558.0
Beech Ck Station Copy Bald Eagle Creek 65,314.2
il Hall Bald Eagle Creek 28,971.9

— Select All
Fishing Ck Jct Bald Eagle Creek 26,157.3
Bald Eagle Tatal Frint... Bald Eagle Creek 6,157.1
Mileshurg Jct Bald Eagle Creek 151,245.4
Export...

Figure 2.30 Select Print Preview from Report’s Shortcut Menu
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(98]

[ print | ciese |[roo % =]

The Properties dialog box (see Figure 2.26) will appear.

Make the same adjustments for printing as described in Section
2.8.1. When you are satisfied, select Print from the
Properties dialog box, and the Print Preview dialog box
(Figure 2.31) will open.

l

BaldEagleDemao List of Common Computation Points

Stream Froject Stream

Hame Crescription MHame Mame Station
S ayers Inflow Jot Inflowe for Sayers Bald Eagle Craek |Sayers 11,4009
Blanchard Cutflow for Sayers |Bald Eagle Cresk  |(Sayers &0, 066.4
harsh Ch Jot Bald Eagle Craek T4, 5560
Beech Ck Station Bald Eagle Cresk £5,314.2
hdill Hall Bald Eagle Creek E8,971.9
Fizhing Chk Jet Bald Eagle Creek 6, 1572
Bald Eagle Total Bald Eagle Creek 6,157.1
Milesburg Jot Bald Eagle Creek 151,.245.4

il

Figure 2.31 Print Preview Dialog Box

5.

If you like what you see in the Print Preview dialog box, you
can print by clicking Print, which opens the system Print
dialog box (see Figure 2.29), or you can close the Print
Preview dialog box by clicking Close.

2.8.3 Exporting Reports to a File

You can also export reports to an ASCII delimited file. To export a
report from the Watershed Setup module, do the following:

1.

You must have a | BaldF agleDemo List ofCommon Computatio

report selected "Fie Hek
%Openig).lr'] ¢ Frint BaldE
rom the File menu o
- wport
the opened report, 5 -
. ose e Description
select Export (Figure
Sayers Inflow Jot Inflowy for Sayers
2.32). Or, you can Blanchard OUtflove for Savers
right-click anywhere Marsh Ck Jct
within the tabulated Beech Ck Station
data of the report and Figure 2.32 Select Export from the
from the shortcut Report’s File Menu
menu select Export
(Figure 2.33).
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| B aldE agleDemo List ofCommon Computation Points - O] x|
File Help
BaldEagleDermo
Stream Project Stream

Marme Description Marme Marme Statian
Sayers Inflow Jct Inflowe for Sayers Bald Eagle Creek |Savers 121,400.9
Blanchard Outflow for Savers  |Bald Eagle Creek |Savers g0,066.4
Marsh Chdct Bald Eagle Creek 74,558.0
Beach Ck Station Eagle Creek 65,314, 2
Will Hall Copy Eagle Creek 28,971.0
Fishing Gk Jit Selact All Eagle Creek 26,157.3
Bald Eagle Total ? Eagle Creek 6,157.1
Milesburg Jet Eagle Creek 151,245.4

Print Preview...

Close |

The Table Export
Options dialog box
(Figure 2.34) will
open.

You can select the
Field Delimiter from
the list to be TAB,
SPACE, COMMA, or
COLON.

By default, the export
does not use fixed
width columns;
however, if you want
to do this you can click
in the Fixed Width
Columns checkbox.

Figure 2.33 Select Export from Report’s Shortcut Menu

Table Export Options x|

Field Dalimiter [TAE -]
™ Fixed Width Columns

[T Quoted Strings

¥ Include Column Headers

= [elue Row Headers

[™ Print GridLines

[ Print Title: It ofC:ommaon Computation Points

ok i Cancel

Figure 2.34 Table Export Options
Dialog Box

You can also include the Column Headers of the report
(default), include Gridlines, and include the Title of the report.

Once you have chosen your desired options, click OK and the
System Save Browser (Figure 2.35) will open.

2-24



ResSim User’s Manual Chapter 2 — ResSim Concepts

Save in: |[:I BaldEagleDermo =] |‘=j‘
1 cavi 1 study
1 fia [Z1 supplemental
T gricUtil BaldEagleDermo.whksp
1 hipy BaldEagleDernowhksp bak
1 hms stream.align
1 rmaps stream.align.bak
1 mip TimeSeries icons
1 novaa TimeSeries.icons bak
1 ras
1 rss
1 shared

File name: | Save |
Files of type: IA” Files LI Cancel |

Figure 2.35 System Save Browser (for Saving a File)

8. You will need to select where you want the file to be saved and
a filename. If you want the file to have an extension, you must
enter your own; there is no default file extension.

9. Click Save and the System Save Browser will close. The
filename that you entered will now be saved on your computer.
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Chapter 3
Creating and Managing Watersheds

3.1

A watershed is a data set associated with a geographic region for which
you may have configured multiple models and area coverages. A
watershed may include all of the streams, projects (reservoir, levees, etc.),
gage locations, impact areas, time-series locations, and hydrologic and
hydraulic data for a specific area. All of these details together, once
configured, form a watershed data set.

In the Watershed Setup Module, you will set up your watershed’s
physical arrangement including: background maps, the Stream
Alignment, geo-extents, projects, and other geo-referenced data.

You define Configurations when you initially create a watershed. This
should enable modelers to develop data explicitly for a specific
configuration and reduce the possibility that incompatible model data sets
will be used for multiple program applications (e.g., HEC-ResSim and
HEC-FIA).

You can also use the Watershed Setup Module to define Projects and
Computation Points associated with specific configurations in your
watershed. Projects can include Reservoirs, Levees, Diversions, Channel
Modifications, Off-Channel Storage Areas, and “Other” Projects.
Computation Points are locations where time-series information is
exchanged between models (e.g. ResSim and FIA).

Recognizing Watershed Setup Screen Components

The Watershed Setup Module provides tools for setting up your
watershed’s physical arrangement, including maps, the Stream Alignment,
geo-extents, projects, and other geo-referenced data. Figure 3.1 shows the
components of the Watershed Setup Module main window. Tools unique
to this module are described in the following sections.
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Title Bar Alert Message Bar Configuration Selector Display Area

Lock/Unlack

I DwME CAVI Hechd - BaldEagle

Menu har—pe EB Eot View Walirshed Repots Tests Help

Mutlule Lisi—ge Moo [Vatishod Seas =] Consgyration [Enstng =] 5
I Y

Pointer Took—s |T ] Do tane
Zoom Tonk—» O -

Pan Tool—p 5|

Time Series Ieon Tool—p ]

Q

Stream Alignment Tool—pe ~
Stream Node Tool—w 4|
Reservoir Tool—s :
Levee Tool— 'E
Diversion Tool —p F

Channel Modification Tool—» o N ;
Off Channel Storage Tool—e g L'/ 4 P iy
Other Project Tool—e E = c

Mihipant 8 Nadin et el A
A D AT runing v, SRereoane

Impact Area Tool—p ﬂ

Computation Point Tool— ﬂ

Status Bar a

Genpral Messape
Scroll Buttgns

General Message [Freasy [iocal Warkapace Daldfagleleas opened

Bar g

Figure 3.1 Watershed Setup Module Main Window

3.1.1 Menu Bar

o

The following is an overview of menus unique to the Watershed
Setup Module. These tools will be described in more detail in the

context of specific tasks later in this chapter.

Refer to Chapter 2 for information about the View, Tools, and Help

menus, which are common to all three modules.

The File menu (Figure 3.2) allows you File Edit “iew ‘wWatershed

to create a New watershed, Open an New'Watershed, Chl+N

§x1stlrﬁ wa;tershe(%[,hsil\"e a} watersgled,d Open'Watershed... Chils0
ave Map (saves the display area) an

Exit ResSim. Your most-recently-used b weEszs B

watersheds are located at the bottom of 2ave Map As..

the File menu. E it Chrl+0

1 BaldE aglellemo

Figure 3.2 File Menu
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Use the Edit menu (Figure 3..3) to Edit View ‘wWatershed |
access the following editors in the .

Watershed Setup Module: the Watershed Data...
Watershed Data Editor, All Impact ' Alllmpact Areas .
Areas Editor, Projects Editor, and
Drawing Properties Editor. You
must select Allow Editing if you wish

Frojects...

Drawing Properties. .

to make changes to your watershed (or =~ Allow Editing

toggle the Lock above the display

area). Figure 3.3 Edit Menu
Using the Watershed menu (Figure [watershed Repots Tooks He

3.4), you can create and edit
Configurations, Update
Computation Points, Import and
Export Stream Alignments, and
Impact Areas, and Save
Configurations. Save Configuration

Figure 3.4 Watershed Menu

Configuration Editor...

Update Computation Points
Irpart b
Export b

The Reports menu (Figure 3.5) Reportz Toolz  Help
gives you access to reports for your |
watershed. Reports include the List
of Streams, List of Impact Areas,

Lizt of Streams

Lizt of Impact Areaz

List of All Configurations, List of - List of All Lonfigurations
Computation Points, and Projects List of Computation Foints
listings by project type. Frojects b

Figure 3.5 Reports Menu

3.1.2 Configuration Selector and Lock/Unlock

When you add a schematic element to the map display, you must
choose its Configuration using the Configuration Selector. The
default Configuration, Study, contains the entire set of all projects and
Computation Points defined in the watershed. You can also associate
projects with custom configurations.

Before you can add, remove, or edit schematic elements in your

watershed, you must lock the Configuration by clicking on the =
symbol to the right of the Configuration Selector. When the
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Configuration is locked, the =] symbol appears. If the Configuration
is unlocked, the = symbol appears.

3.1.3 Map (Mouse) Tools

In the Watershed Setup Module, Map (Mouse) Tools allow you to
access and configure objects within your watershed. Project Tools
help you to create and edit the various project types. After you have
created a project, ResSim adds it to the active Configuration. The
following are descriptions of the available tools:

|

|
—1Pointer Tool
Right-click with the Pointer Tool to select and access a shortcut menu
for any schematic element in the watershed map display.

g Zoom Tool

Use the Zoom Tool to zoom in and out of the display area. To zoom
in, hold the left mouse button down and outline the area you want to
zoom in on. To zoom out, right-click in the display area.

ﬂ Pan Tool

Use the Pan Tool to move the display area while you are zoomed in.

o

—— 1 Time-Series Icon Tool

Use the Time-Series Icon tools to create, delete, and rename time-
series icons that are used for plotting and tabulating time-series data.
To create, select the Time-Series Icon Tool, hold down the CTRL
key and click. To access the available commands, select the Time-
Series Icon Tool, right-click on a time-series icon, and the commands
are available from the shortcut menu.

ﬂ Stream Alignment Tool

Use the Stream Alignment Tool to draw the multi-segmented lines
that comprise a Stream Alignment representing river systems in the
map display.

ﬂ Stream Node Tool

The Stream Node Tool allows you to create and edit stream nodes and
junctions, two of the primary components of a Stream Alignment.

ﬂ Reservoir Tool

Use the Reservoir Tool to select and add reservoir projects to the map
display and access editors for reservoirs.
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& Levee Tool

Use the Levee Tool to select and add levee projects to the map display
panel and access editors for levees. In the Watershed Setup Module,
only the name and description can be edited.

=
ﬂ Diversion Tool
Use the Diversion Tool to select and add diversions to the map
display and access editors for Diversions.
S| Channel Modification Tool
Use the Channel Modification Tool to select and add channel
modifications (such as channel straightening, concrete walls,
dredging, and widening) to the map display and access editors for
Diversions.

ﬂ Off Channel Storage Tool

Use the Off-Channel Storage Areas Tool to select and create Oft-
Channel Storage Area polygons in the map display and edit their
properties.

m “Other” Project Tool

Use the “Other” Projects Tool to place icons representing “other”
projects, such as pump stations and gages, etc., and edit their
properties.

ﬂ Impact Area Tool
Use the Impact Area Tool to create and edit impact areas representing
regions in the watershed where flood damages will be evaluated.

ﬂ Computation Point Tool

Use the Computation Point Tool to create and edit Computation
Points. Computation Points are locations in the watershed where
individual models will share information. Typically one model will
produce results at a Computation Point that another model will use as
input.
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3.2 Using Shortcut Menus

Shortcut menu commands vary
according to the schematic
elements with which they are
associated. Figure 3.6 shows the
shortcut menu for a reservoir
named “Sayers”.

[ Edi Rosorvon

Rename Reservarr...

ke Arei pemove from Configuration

Delete Rezervoir

If your watershed is locked = ,
the shortcut menu will allow you 7

Configuration Mates. .

to edit, rename, and delete the
object (depending on the object Figure 3.6 Reservoir Shortcut Menu
type), as well as view its

properties. If your watershed is

unlocked é\, some of the options
will be unavailable.

3.3 Watershed Creation

The first thing you must do to create a new watershed is to specify its
directory location, give it a name and description, and establish the Units
of Measure and Time Zone. Once you have created your new watershed,
ResSim generates a new directory hierarchy in the “base” working
directory. Your new watershed becomes active in the main window and
the tools needed to create the watershed data become available. At this
point you may continue to configure the new watershed by adding layers
and schematic elements, setting preferences for the map display, etc., as
described later in this chapter.

3.3.1 Defining a Watershed Location

A Watershed Location is your working directory--the place on disk
where you create and edit your watershed data. You can have
multiple watershed locations, although an individual watershed
cannot span multiple locations. Each watershed location should have
a logical name, such as CWMS or General Projects.

Before you can create or open a watershed, you must define at least
one watershed location. To define a Watershed Location:

1. From the Tools menu, select Options. The HEC-ResSim
Options dialog box (Figure 3.7) will open.
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|{HEC-ResSim Options
todel Directaries | Cache Directuntl Compute Display' Diehug Levels' Generall FDnts'
“Watershed Locations
Name Lacation |

CiS dermos CICWMS_demos

Lser's Manual %1.1 CiIHecResSim_1.1

TestBaldEagle CIHEC-ResSim

Qldenfatersheds CIHEC-ResSim_sy

Add Location ... Remove Location Edit Location ... |

Figure 3.7 HEC-ResSim Options Dialog Box

2. Select the Model Directories tab. The Name and Location of
any watershed locations you have previously defined will
display in the list.

3. To add a new location to the list, click the Add
Location...button. The Add Watershed Location dialog box
will open (Figure 3.8).

Add Watershed Location X |

Marme: ||

Location: | Browse ... |
[8]:4 I Zancel |

Figure 3.8 Add Watershed Location Dialog Box

4. Enter a logical Name for the new location, then click the
Browse... button to select the area on disk where you want to
build your watershed. This directory is the “holder” of the
“base” directory and the “base” directory is the “holder” of
your watershed. In other words, the Watershed Location
contains a directory named base, which contains the
directory(s) for your watershed(s).

5. Click OK to close the Add Watershed Location dialog box.

The new location will now appear in the list of watershed locations on
the Model Directories tab.

Refer to Appendix A for information about other options available in
the Options dialog box.

3-7



Chapter 3 — Creating and Managing Watersheds ResSim User’s Manual

3.3.2 Creating a New Watershed

Once you have established the working directory, you can create a
new watershed.

To create a new watershed:

Select New Watershed from the File menu. The Create New
Watershed dialog box (Figure 3.9) opens.

Create Hew Waterzhed E1 |

Mame: ||
Description: | =
Lacation: |rmr Watersheds i
Units: | LI
Time Zane: Click to Select Time Zone

Ok Cancel

Figure 3.9 Create New Watershed Dialog Box

Type a Name for the new watershed. The watershed name
must be less than 32 characters and cannot contain any of the
following characters: |/:* 2?7 <>-\.

Type a Description for the new watershed that clearly explains
what it is.

Select a Location (working directory) for the new watershed’s
directory from your list of available locations.

Specify either English (U.S. customary units) or SI (System
International) as the Units of Measure. You will not be able
to change this after you click OK (see Specifying Units of
Measure, below, for more information).

Specify the Time Zone of the new watershed by selecting from
the list of standard time zones. Note that the watershed Time
Zone does not recognize Daylight Savings Time (see Section
3.3.4, Specifying Time Zone, for more information).

Click OK to close the Create New Watershed dialog box.
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3.3.3 Specifying Units of Measure

All modeling data, time-series data, geometric and reservoir
information, model parameters, and flow-, elevation- and stage-time-
series data must use the same unit system when saved. Therefore, it is
crucial that you specify either English or SI as the Units of Measure
for your watershed when you set it up. NOTE: You cannot change
the watershed units of measure once the watershed setup is complete,
but you can at any time customize the display of data using the View
menu.

3.3.4 Specifying Time Zone

When a new watershed is created, the user must select the appropriate
time zone for the watershed. This typically would be the time zone
for the outlet or major portion of the watershed. Internally, ResSim
will store all time-series data using the fixed “standard time offset
from GMT” for the selected watershed time zone. Thus, internally,
the data will be held in standard time only.

You cannot change the Watershed Units of Measure or the
Time Zone once the watershed setup is complete.

3.4 Setting Up New Map Layers

Layers in ResSim are like transparencies laid one on top of the other, with
static physical images such as roads, county and state boundaries, rivers,
subbasins, etc., layered in the display as color pictures. Each of these
images, along with its associated data, is a map layer. Access to the
Layers Selector is available from the View menu. Refer to Chapter 4 for a
more detailed description of Map Layers.

3.4.1 Importing Maps into ResSim

The background maps you will use in your watershed will come from
sources outside of ResSim. To import a map file for use in your
watershed, copy the appropriate map files to the “maps” directory of
your watershed (see Appendix A for information about the ResSim
directory structure). ResSim does not perform coordinate
transformation for background maps. Therefore, all of the map layers
you use in a watershed should be referenced to the same coordinate
system (see Appendix B for more information on coordinate systems).
Table 3.1 shows the file formats ResSim supports and each format is
described in the paragraphs that follow. Appendix C describes how to
access the map editors for configuring each type of map format.
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Table 3.1 Map Layer Formats Supported by ResSim

Description Common File Name Extension
ArcView® Shapefile .shp

AutoCAD® DXF dxf

Raster image aimg, .gif, .jpg

USGS* Digital Line Graph dlg

USGS* Digital Elevation Model | .dem

ASCII NET TIN .net

ArcInfo® DEM .asc

*US Geological Survey

Arc Shapefiles (.shp)

This layer type is the native data structure for the ArcView® GIS
program. Shapefiles store non-topological geometry and attribute
information for the spatial features of a data set. Usually there are
three files: *.dbf, *.shp, and *.shx. The .shp file contains the shapes
(point, polylines, or polygons) that display in the layer. Each shape
has a record in the .dbf file containing descriptive data called
“attributes.” The .shx file contains an index that links each shape to
its record in the .dbf file.

AutoCAD® DXF (.dxf)

A Drawing Interchange file (.dxf) is created by a Computer-Aided
Design (CAD) package, AutoCAD®. This format is a tagged data
representation of an AutoCad® drawing file. In tagged data, a group
code precedes each data element. A group code is an integer number
indicating the type of data element. The file created is a vector-based

graphic. The DXF format is commonly used for data exported from
other CAD and GIS programs.

Raster Image

ResSim supports JPEG (.jpg) and Graphics Interchange (.gif) raster
image formats. Before ResSim can access these file types, you must
first create an .img (ASCII text) file containing the following lines:

Image West=2051443.

Image North=355443. These are image boundaries that are
determined by the user and usually

Image East=2054925.6 calculated using a program such as

Image South=351947.4 Arcinfo®

Image URL = path and filename of raster image

(i.e., maps/lh 2m.gif)

The raster image boundaries must match the easting and northing
parameters stated in the Geographic Region Dialog (see Section 3.4.3,
“Specifying the Geographic Referencing and Coordinate System”).
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USGS Digital Line Graph (.dlg)

USGS Digital Line Graph (DLG) files are created from two sources
using manual and automated digitizing methods. The two sources are
aerial photographs and cartographic sources. DLG files are vector
representations of the data. When ResSim interacts with a .dlg file, it

automatically creates a .dlgbin file, which is a binary representation of
the ASCII .dlg file.

USGS Digital Elevation Model (.dem)

The USGS Geological Survey publishes the raster file format USGS
Digital Elevation Model (DEM). DEM files usually contain terrain
elevations, but the file format can be used for representing any
surface. The format, published by the USGS, allows internal
documentation of coordinate system, date of publication, etc.

ASCII NetTin (.net)

This is an ASCII file format used to represent a Triangulated Irregular
Network (TIN). The TIN data is stored in a simple format that
defines the nodes, edges, and triangles contained in the TIN. This
format is common for transferring TIN data between software
packages.

ArcInfo® DEM (.asc)

This is an ASCII file format representation of a grid generated by
ArcInfo®. The file consists of keywords followed by values defining
the number of columns, number of rows, lower left corner, cell size,
no data value, and each cell value.
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3.4.2 Adding a New Map Layer

To make map files accessible
in the watershed, first make
sure that the map files are in
the “maps” directory of the
watershed, as previously
described in Section 3.4.1.
Also, ensure all maps you add
to a watershed share the same
coordinate system before you
add them to the watershed.

To add a map layer to your
watershed:

1. Select Layers from the
View menu. The Layer
Selector dialog box will
appear (Figure 3.10).

2. From the Edit menu,
select Allow Layer
Editing.

3. Next, from the Maps
menu, select Add Map
Layer. The Open File
dialog box (Figure 3.11)

BaldE agleDemo - Layer Selector _ O] x|

Layers Edt Maps Wiew

_4 Layers

- ¥ Study

Ok

B~ ¥ Time Series lcans

- ¥ Stream Alignment
- ¥ streamOutlines.dighin
- ¥ subbasinQutlines.dlgbin

Aty Cancel

Figure 3.10 Layer Selector Dialog

Box

will open.
Open File |
Diive: Sy =] e
Falder: |C:IHecResSim_1.1IbasefBaIdEagIeDemnImaps
~Folders ~Files
BaldEagleWatershed.shp =
ﬂ raingade.shp
File name : Iraingage.shp Dk I
Files of Type . |Ar|: Shapefile (F.shm ;I Cancel |

Figure 3.11 Open File Dialog Box to Add Map Layer
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4. Locate the map file you wish to use on your local computer (for
example, “raingage.shp”).

5. After you have selected the map you wish to use, click OK. The
new map will now appear in the Layer Selector dialog box.

3.4.3 Specifying the Geographic Referencing and
Coordinate System

To maintain a geographic reference, you must specify a coordinate
system for each watershed. To establish the grid size and coordinate

system:
. Select Layers
from the View Coardinate System: [State Plane Coordinates Edit... |

menu to open the
Layer Selector

Easting———— [Mowhing.———
dlalog box. Minirmumm: I 1746171 minimurm: I 150598
2. From the Maps R I 2185498 Ml murm: I 457964

menu, select
Map Dlsplay ¥ Growto Map Extents et Map Coordinates to Display |
Coordinates to
open the 0K I Cancel |
Geographic
Region dialog
box (Figure
3.12).

The Geographic Region dialog box includes the following
information:

 Extents:

Figure 3.12 Geographic Region Dialog Box

Coordinate System

This box identifies the coordinate system established for the
watershed. The coordinate system can be edited, but remember that
all maps and data must exist in one unified coordinate system.
Therefore, some layers or data might require the use of a GIS program
to transform coordinate system information. For additional
information about editing the Coordinate System, see “Editing the
Coordinate System” below.

Extents

The values of Easting Min, Easting Max, Northing Min, and
Northing Max indicate the location of the left, right, bottom and top
borders (respectively) of the grid in the display area. ResSim displays
coordinates in the Status Bar as you move the cursor within the map
display panel.

Grow to Map Extents
When you check this box, ResSim automatically sets the geographic
region to define the smallest rectangle that encompasses all of the
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objects (maps, icons, alignments, etc.) in the display area. If you add
any objects to the watershed that lie outside the geographic region,
ResSim automatically updates the extents to include the new objects.

carefully to ensure that all layers in your watershed setup
are included. The extents you specify and the coordinate
system you use must be consistent for all layers in the
watershed. You should use GIS tools to transform layers
from one coordinate system to another before you use them
in ResSim.

j You must select the geographic extents of your watershed

Setting Map Coordinates to Display

You can automatically set the geographic extents to the coordinates in
your current view. First, zoom in or out in the display area to
determine a preferred geographic region, then open the Geographic
Region dialog box and click Set Map Coordinates to Display.
ResSim will set the extents to the current view in your map display.
Objects beyond the geographic extents remain in the watershed, but
they are not included in the grid of the display area.

Editing the Coordinate System

You can edit the Coordinate System of the Watershed by selecting
Edit in the Geographic Region dialog box. This opens the Map
Coordinate Information dialog box, where you can configure the
System, Units, Spheroid, and other system-specific data. See
Appendix B for more information on configuring map coordinate
information.
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Layers in ResSim are like transparencies laid one on top of the other, with
static physical images such as roads, county and state boundaries, rivers,
subbasins, etc., layered in the display as color pictures. Each of these
images, along with its associated data, is a layer.

4.1 Understanding Layers

Layers are hierarchical. Primary (top level) layers include the Time-
Series Icon Layer and the Study Layer (available only in the Watershed
Setup Module), the Stream Alignment Layer, and Map Layers. These
primary layers can contain component layers. For example, the Stream
Alignment Layer contains the Stream Nodes, Stream Segments, and
Stream Junctions. The Study Layer contains layers for all Reservoirs and
other Projects, Computation Points, and Impact Areas contained within the
Study.

411 Time-Series Icon Layer

The Time-Series Icon Layer includes all of the time-series icons for
your watershed, and it allows you to separate different types of data in
your map display. For example, a gage may report stage and
precipitation (and compute flow from stage). If you create time-series
layers named “Stage,” “Flow,” and “Precipitation,” you can then
place each data set in the appropriate layer.

ResSim does not use Time-Series Icons for any program needs. Refer
to the CWMS User’s Manual (HEC, 2003a) for additional details
about Time-Series Icons.

4.1.2 Study Layer

The Study Layer appears in the Watershed Setup Module only. The
Study layer is comprised of all of the projects, impact areas, and
computation points contained in the watershed.

The Layer Selector displays Study as a primary layer in the Layer
tree. When you click on the root handle for the Study branch, there is
a layer for Computation Points, Diversions, Names (labels for the
projects, computation points, and impact areas), Reservoirs, Channel
Modifications, Levees, Off Channel Storage, Other Projects, and
Impact Areas. ResSim creates a layer for each of these items even
before you have defined any projects, computation points, or impact
areas.
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4.1.3 Stream Alignment Layer

The Stream Alignment Layer contains the Stream Alignment
representing the river system in the watershed. The Stream
Alignment layer includes three component layers: Stream Nodes,
Streams Segments (also referred to as stream elements), and Stream
Junctions. This layer is available in all ResSim Modules but is only
available for editing within the Watershed Setup Module.

41.4 Map Layers

ResSim can display various types of maps and elements in the geo-
referenced map display area. These maps, displayed as map layers,
are static physical images. Examples of map layers include roads,
county and state boundaries, rivers, subbasins, etc. Some maps are
static images, which display as color pictures in the display area.
Map Layers are not interactive. Instead, you interact with data
associated with schematic elements you place in your map display.

For a description of the map layer formats supported by ResSim, see
“Importing Maps into ResSim” in Chapter 3, Section 3.4.1.

4.2 Exploring the Layer Selector
The Layer Selector is the main

controller for the organization of Layers Edt Maps View
the various layer types described =3 Layers
above, including the Study | ¥ Time Series lcons
Layer, Stream Alignment Layer, = ¥ Study
and Map Layers_ W Computation Paints
- ¥ Diversions
To access the Layer Selector . - Names
from any module, from the View 5 [7 Resenvoirs
menu, select Layers.... - @ Channel Modifications
The Layer Selector window, - Levees
H- W Off Channel Starage

shown in Figure 4.1, opens as a
separate frame that you can
minimize to the Windows ¥ Steamalignment

taskbar. & ¥ hydro.dighin

E
3

Other Projects

[+
3

Impact Areas

0K Al Cancel

Figure 4.1 Layer Selector
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4.2.1 The Layer Selector Menus

Menus in the Layer Selector offer a variety of tools to assist you in
managing layers.

Layers

Cloze

The Layers menu (Figure 4.2) offers a
Close command to close the Layer
Selector.

Figure 4.2
Layers Menu -
Layer Selector
The Edit menu (Figure 4.3) provides Edit
tools for rearranging layers, viewing and

- i Y Move to Top
editing layer properties, and adding and Mave Up
reloading default toolbar buttons for Mave Down

access to individual layers. Move to Bottar

To see all of the available commands in Froperties ...

the Edit menu, you must first select a
layer and activate Allow Layer Editing.
When editing is enabled, a checkbox
appears next to the menu item as shown
in Figure 4.3.

Figure 4.4 shows the Edit menu as it
appears with Allow Layer Editing
turned off and with no layer selected.

Also note that the current position of an
individual layer will determine which
commands are available in the Edit
menu. When a layer is already at the
top, the Move to Top and Move Up
options will be unavailable. Likewise,
if a layer is at the bottom, the Move
Down and Move to Bottom options
will not be available.

Add Toolbar Button ...
Reload Default Buttarn

v Al Layer Editing

Figure 4.3 Edit Menu -

Layer Selector

Edit
il e b e
filawe
fl oy Do
o b Eiottam
Eraperties,..
Add Toolbar Buttan ...
Reload Default Button

&llow Layer Editing

Figure 4.4 Edit Menu -

Allow Layer Editing

Turned Off and No Layer

Selected
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The Maps menu (Figure 4.5) allows M aps

you to add and remove map layers. Map Display Coordinates ...
Thej Map Display Coordlqates . Add Map Layer .
option opens the Geographic Region Remove Map Lager

dialog box. These processes are
described in “Adding a New Map
Layer” in Chapter 3, Section 3.4.2.
You must select a map layer to access
the Remove Map Layer command.

Figure 4.5 Maps Menu -
Layer Selector

The View menu (Figure 4.6) gives you Wiews
control over display of the Layer Selector. Expand
The Expand option expands the “tree” of Always On Top

a layer to display its sub-layers (same
functionality as clicking on the layer’s
plus- sign box in the tree). Once you have
expanded a layer, Expand changes to
Collapse to close the layer to show only
the primary layer (same functionality as
clicking on the minus-sign box in the tree). Always on Top keeps the
Layer Selector on top of your desktop so you can leave it open while
you work, if desired.

Figure 4.6 View Menu -
Layer Selector

4.2.2 The Layer Selector “Tree”

The Layer Selector uses a tree metaphor for controlling the display
and organization of layers in the watershed. The tree metaphor
represents the hierarchical arrangement of layers in ResSim.

The top level of the tree is the Layers folder, which contains all of the
layers in the watershed. Beneath the Layers folder is a tree branch for
each primary layer, beginning with a plus/minus box, followed by a
checkbox, then the layer name.

When you expand a layer (see “Controlling Layer Display” , Section
4.2.3), its sub-layers display. If no sub-layers exist, you will see a
legend for the layer.

In following sections you will learn how to interact with layers in the
Layer Selector by using the Menu items, shortcut menus, plus/minus
boxes, checkboxes, and properties editors.




ResSim User’s Manual Chapter 4 — Working with Layers

4.2.3 Controlling Layer Display
Beside each Layer branch is a

plus/minus box, or root Lapers 61 Dlas isw
handle, that serves the same Yoo

function as the - [ Study
Expand/Collapse options in & [ Computation Points
the View menu. A plus means - W Diversions

the layer can be expanded. - M Names

- W Resermirs

- ¥ Channel Modifications
¥ Levees

- ¥ Off Channel Storage

- ¥ Other Projects

¥ Impact Areas

You can click on a plus to
expand a tree branch to
display component layers; if
no component layers exist,
you will see a legend for the
layer. When the root handle is =
a minus, you can click on it to

Stream Alignment
- W Stream Junctions

collapse the tree branch. You i I Streams
can also expand and collapse & W) Stream Nodes
layers by double-clicking them & W Time Series lcons

- ¥ streamoutiines.dighin

with your mouse. Figure 4.7 :
H- ¥ subbasinOutines.dighin

shows the Layer Selector with
some of the layers expanded.

The checkbox turns the
display of the layer on or off
(checked indicates the layer is
active in the display area).
When not checked, neither the
primary layer nor the
components beneath it will display. When checked, the primary layer
and all checked component layers will display; however, any
unchecked component layers beneath it will not display.

[]%¢ SRRl Cancel

Figure 4.7 Layer Selector - Layers
Expanded
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4.2.4 Viewing Layer Legend
When you click on the

root handle of a layer Lapers Edit Maps View
with no components, the = Lavers
lggend for the map = ¥ Study
displays. & ¥ Computation Points
The type of legend - [l Diversions

. . . - W Marnes
displayed is determined o

Sl cserirs

by the various file
formats. Figure 4.8
shows the legend for
Reservoirs.

- W Channel Modifications
- ¥ Levees
- W Off Channel Starage
- ¥ Other Projects
- W Impact Areas
- W Stream Alignment

- ¥ Time Series lcans
- W streamOutlines.dighin
- ¥ subhasinQutlines.dlghin

[o]"4 Aty Cancel

Figure 4.8 Layer Selector - Map Legend
for Reservoirs

4.3 Controlling Layer Organization

The Layer Selector also controls how layers are arranged in the display
area. When you add map layers to the watershed (see “Adding a New
Map Layer” in Chapter 3, Section 3.4.2), the map layer is added to the
bottom of the list of maps in the Layer Selector. You can use the Layer
Selector to rearrange the order of the primary layers:

1. Select the layer you would like to move.

2. From the Edit menu, select Allow Layer Editing.

3. From the Edit menu, select Move Up to move the layer towards
the front of the map display, or click Move Down to move the
layer to the back.

4. To see your changes, click Apply (to keep the Layer Selector
open) or click OK to close the Layer Selector.

Continue to change the position of each layer until the necessary map
features are visible in the display area.
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4.3.1

Configuring Toolbar Icons to Control Layers

In the Layer Selector you can also add controls to the Toolbar of the
main window. Toolbar buttons provide a shortcut for turning layers
on and off without having to open the Layer Selector. Toggling on
and off the toolbar button functions the same as the checkbox in the
Layer Selector. When the button is depressed, the layer is selected for
display in the map panel. When the button is up, the layer is turned
off in the display. This shortcut is useful when you might want to
have frequent control over layers that are being displayed.

Additionally, right-clicking on the toolbar button gives you access to
various properties editors and allows you to select and deselect layers
being displayed. The options available from the shortcut menu
depend upon the layer type.

If you hover your mouse over a Toolbar Button, a Tool Tip appears
with a description of the button.

Adding toolbar buttons is an optional configuration step, and if you
want to use toolbar buttons, you must configure them separately in
each module. Toolbar buttons are saved when you exit the watershed,
so you will only have to set them up once.

To add a toolbar button,

1. Inthe Layer Selector, select a layer in the tree.

2. From the Edit menu, select i| ToolBar Button E ditor
Add Toolbar Button. The Tool Tip: [Resenoirg
Toolbar Button Editor
opens, as shown in Figure

4.9. oK I Cancel

3. The name of the layer
appears by default in the Figure 4.9 Toolbar Button
Tool Tip field, but you can Editor
specify a more descriptive
Tool Tip if desired.

4. From the Icon list, select an icon to represent the selected
layer.

lcon:
w

5. Select OK when you are done.

The toolbar button then appears in the toolbar above the Display
Area.

To remove a toolbar icon, select the layer in the Layer Selector, and
then from the Edit menu, select Remove Toolbar Button. To
quickly remove all toolbar buttons that you have defined, select
Reload Default Button from the Edit menu in the Layer Selector.
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4.3.2 Adding Map Layers

You will find it helpful to add maps to the watershed and the display
area to provide a geographical reference for time-series icons, the
stream alignment, and projects in your watershed.

To add map layers:

1. From the Edit menu of the Layer Selector, select Allow
Layer Editing.

2. From the Maps menu, select Add Map Layer... This
command opens a file browser to the default “maps” directory
in the watershed directory hierarchy. You must first copy any
maps you wish to use in the watershed to the “maps” directory
for your watershed.

3. From the file browser, choose the map you wish to add.
4. Click OK.

The map name now appears in the Layer Selector as a new tree
branch. See “Adding a New Map Layer” in Chapter 3, Section 3.4.2
for more information.

4.3.3 Removing Map Layers

To remove a layer from the map display, select the layer in the layer
selector, and then select Remove Map Layer from the Maps menu.
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4.3.4 Using Layer Selector Shortcut Menus
Shortcut menus in the Layer

Selector offer commonly used Lapers Edit Maps View
commands that are also

. . _1 Layers
available in the Layer ¥ Time Series lcons
Selector’s Edit and View - [ Study
menus. Figure 4.10 shows the R o Align ment

shortcut menu for the Stream - ) hydro.dighin Zrpare
. ) Cal
Alignment layer in the Layer ek
S 1 t tove To Top
elector. Move Up

towe Down

The Expand option expands
the tree of a layer to display its
component layers. Collapse
closes the layer to show only
the primary layer.

towe To Bottom

Froperties

Move to Top, Move Up,
Move Down, and Move to
Bottom allow you to oK Aarly cancel
rearrange layers. The current
position of an individual layer  Figure 4.10 Layer Selector Shortcut
will determine which Move Menu for the Stream Alignment
buttons are available. Layer

Properties opens a Properties dialog box for the layer.
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For map layers that you add
(Figure 4.11), the Change
Label command is also
available. The command
allows you to change the
name of the layer in the tree.
Also, the Show Legend
command expands the map
layer tree to display the map
legend. The option changes
to Hide Legend when the
layer is expanded, allowing
you to close the branch view
of legends.

Reminder: you must first
activate Allow Layer
Editing (in the Edit menu)
before you can access many
of the shortcut menu
commands.

| BaldE agleDemo - Layer Selector =] 3

Layerz Edit Mapz iew

A Layers
- ¥ Time Series lcons

- W Study

¥ streamalignment

el co.ciooi)

Expand
Collapse

Move To Top
Mowve Up
Wawe Down

Move To Bottom

Show Legend
Froperties
Change Label

Ok Aaply Cancel

Figure 4.11 Layer Selector Shortcut
Menu for a Map Layer

4.4 Viewing and Configuring Layer Properties

The Layer Selector provides three ways to view and configure layer
properties. You can:

Select a layer in the Layer Selector and then choose Properties from

the Edit menu.

Right-click on a layer in the Layer Selector and then select Properties

from the shortcut menu.

Double click on a layer in the Layer Selector.

Each of these techniques opens a Properties dialog box specific to the
layer type; map layers also have additional dialog boxes for configuring
properties. For information about configuring the Time-Series Icon Layer,
refer to the CWMS User’s Manual (HEC, 2003a).
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441 Study Layer Properties

The Study Layer is available only in the Watershed Setup module.
When you select Properties for the Study layer, the Drawing
Properties Editor appears (Figure 4.12).

The Drawing Properties Editor has six tabs that allow you to view and
edit properties of Reservoirs, Levees, Diversions, Channel
Modifications, Computation Points, and Impact Areas in your

watershed.

'l Drawing Properties Editor x|

r| Levees' Di\rersionsl Channel Mndiﬂcation' Computation Pointl ImpactArea'

rTriangle Element: Storage Reach Element:

Triangle Fill Colar: | oyan LI Storage Reach Fill Color: I cyan vI
Triangle CutLine Calar: ﬁ hlua vl Starage Reach Outline .. ﬁ hlue vI

¥ Diraw Reservoir Triangle Storage Reach Width: m
rDam Element:

Dram Fill Calor | lightgray =] ¥ Draw Reseroir Mame  Font.. |

DamMidth:  |1n v

Ok I Arply; | Cancel |

Figure 4.12 Drawing Properties Editor - Reservoir Tab

With the Reservoir tab selected (Figure 4.12), you can choose the Fill
and Outline Color for the Triangle (which is the “visual”
representation of the Reservoir) and the Fill and Outline Color and
the Width of the Storage Reach (which represents the Reservoir
reach along the stream alignment) of reservoirs in your watershed
display. Also, you can choose the Fill Color and Width of the Dam
element. When you select Draw Reservoir Triangle with a
checkmark, the reservoir shape drawn in the Watershed Setup Module
displays on the map; when it is not checked, the reservoir shape does
not display. Likewise, Draw Reservoir Name, when checked,
displays the reservoir name on the map and hides the name when
unchecked. The Font... button for the Reservoir Name allows you to
choose the text font for the name of the reservoir in the map display.

The Levees tab (Figure 4.13) allows you to edit the properties of
levees in your watershed. You can specify the Line Color and Levee
Width. Draw Levee Name, when checked, displays Levee names on
the map and hides the names when unchecked. The Font... button
for the Levee Name allows you to choose the text font for the name
of the levee in the map display.
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I| Drawing Properties Editor | x|

Levee Line Colar: ﬁblack "I Levee Width Ig vl

¥ Draw Levee Name Font... |

ik I ARl Cancel

Figure 4.13 Drawing Properties Editor - Levees Tab

With the Diversions tab (Figure 4.14), you can select the Line Color
and Width for the diversion. You can also select the Fill Color for
the Diversion Arrowhead. The arrowhead colors can be different to
indicate whether or not the diversion is Connected or Disconnected
(e.g., Connected indicates that the diverted water remains in the
system and Disconnected indicates that the diverted water is lost to
the system). Draw Diversion Name, when checked, displays the
Diversion names in the display area and does not display when the
name is unchecked. The Name Font... button allows you to choose
the text font for the name of the diversion in the watershed display
area.

Il Drawing Properties Editor

Line Element———— Arrowhead Element:

Diverson Line Calor: -ﬂ Diversion Arrowhead Color - Connected: -ﬂ
Diversion Line ¥Width: |5 vl Diversion Arrowhead Color - Disconnected: -ﬂ

¥ Draw Diversian Marme Fort... |

(0]54 I Al Cancel

Figure 4.14 Drawing Properties Editor - Diversions Tab
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The Channel Modification tab (Figure 4.15) allows you to select the
Line Color and Width of the Channel Modifications. Draw
Channel Modification Name, when checked, displays the Channel
Modification names in the display area and does not display when the
name is unchecked. The Name Font... button allows you to choose
the text font for the names of Channel Modification points in the
watershed display area.

Il Drawing Properties Editor | X|

Reservoir| Levees | Diversions | Channel Madification?| computation Point| Impact Area |

Channel Modification Line Color: N black v] Channel Modification Width: [3~ + |

¥ Draw Channel Modification Marme Fant...

QK I Aripaly Cancel

Figure 4.15 Drawing Properties Editor - Channel Modification Tab

The Computation Point tab (Figure 4.16) allows you to select the
Fill Color and Width of the Computation Points. Draw
Computation Point Name, when checked, displays the Computation
Point names in the display area and does not display when the name is
unchecked. The Name Font... button allows you to choose the text
font for the names of Computation Points in the watershed display
area.

I| Drawing Properties Editor

Resewnir' Leveesl Diversiuns| Channel Modification C Tl ImpactArea|

Computation Point Color W, Computation Point wWidth: m
¥ Draw Computation Point Name Font... |

Ok I Ay Cancel

Figure 4.16 Drawing Properties Editor - Computation Point Tab
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The Impact Area tab (Figure 4.17) allows you to display or hide the
Impact Area name for your watershed. Draw Impact Area Name,
when checked, displays Impact Area names on the map and hides the
names when unchecked. The Name Font... button allows you to
choose the text font for the names of Impact Areas in the watershed
display.

Il Drawing Properties Editor

Resewnir' Leveesl Diversiun5| Channe Mudiﬂcatinn| Computation Point

v Draw Impact Area Mame Font... |

Ok I ARl Cancel

Figure 4.17 Drawing Properties Editor - Impact Area Tab

4.4.2 Stream Alignment Layer Properties

When you select Properties for the Stream Alignment layer, the
Stream Alignment Properties Editor (Figure 4.18) appears.

Il Stream Alignment Properties x|
~Edit Properties
Stream Width: Stream Color:
IE LI |n:ustc|m...L|
¥ Show Stream Name Choose Fort... |
100 00
¥ Draw Station Tics T, 4,11 T
) - -
Tic Length I I stromm Hame
Majar Tic Length 14 5
M Ciraw Tic Labels Choose Fort... |
Ok I Cancel

Figure 4.18 Stream Alignment Properties Editor
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The Stream Alignment Properties Editor allows you to specify
Stream Width and Stream Color in your watershed display. Show
Stream Name, when checked, displays stream names on the map and
hides the names when unchecked. The first Choose Font button
allows you to choose the text font for the names of streams in the map
display. When Draw Station Tics is checked, station tics display on
the map, and you are able to specify the Tic Length and Major Tic
Length. Draw Tic Labels, when checked, displays Tic labels on the
map and hides the labels when unchecked. The second Choose Font
button allows you to specify the text font for the Tic Labels. When
Draw Station Tics is unchecked, Station Tics do not display on the
map and the Tic Length, Major Tic Length, Draw Tic Labels, and
Choose Font options are not available.

The Stream Alignment Properties Editor’s preview pane allows you to
view your changes before applying them.

4.4.3 Map Layers Properties

Map layers can be any of a number of formats supported by ResSim,
including ArcView® Shapefiles, AutoCAD® DXF files, raster
images, U.S Geological Survey (USGS) Digital Line Graphs (DLG)
files, USGS Digital Elevation Model (DEM) files, ASCII NET TIN
files, and ArcInfo® DEM files. Hence, when you select Properties
for a map layer, the editor that opens is specific to the type of map.

For example lf the | USGS Digital Line Graph Editor
b
l . h CfHecResSim_1.1/base/BaldEagleDemol . 1fmapsisubbasinOutlines. dlghin
map ayer you WIS Default Color: -l
to configure is a I Draw Nodes
USGIS1 Dlgltlal Line ¥ Oraw Lines
E}}]rag mapt_ayer’ I Diraw Areas
€ rroperties
p Saturation {0-1): I 1
command opens the s 0| 1
. . . tighthess (0-1):
USGS Digital Line
Graph Editor o || ey ||| comat |

(Figure 4.19). Figure 4.19 USGS Digital Line Graph Editor

for Digital Line Graph (DLG) Map Layer

With this Map Layers Properties Editor, you can specify the default
Color of the map and choose whether or not Nodes, Lines, and Areas
display in the watershed. You can also set the Saturation and
Brightness of the display. The directory location of the map file in
your ResSim watershed is shown at the top of the dialog box.

Appendix C describes additional map layer editors available in
ResSim.
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Chapter 5
Working with the Stream Alignment

The Stream Alignment, illustrated in Figure 5.1, represents the river
system in the watershed. It indicates where confluences and bifurcations
occur and provides a sense of distance and scale.

Figure 5.1 Stream Alignment

In the Watershed Setup Module, Stream Elements (Figure 5.2), Stream

Nodes (Figure 5.3), and Stream Junctions (Figure 5.4) are the components
of a Stream Alignment.

T

Figure 5.2 Stream
Elements

Figure 5.3 Stream Nodes  Figure 5.4 Stream
Junctions

When you create a Stream Alignment, you draw it as a set of connected,
multi-segmented lines. The Stream Alignment must have at least two
nodes, defining the beginning and end of a stream element. Figure 5.5

illustrates the relationship of line segments, stream elements, and the
Stream Alignment.
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5.1

E
(c) ()
L

Ly
L FElementDC —— 1L —Flement CA—

Lins Bagmens ()
& e

Strearn Alignment |

Figure 5.5 Relationship of Line Segments, Stream Elements,
and Stream Alignment

ResSim creates and labels stream stations (or river stations) automatically
along each stream element. By default, the station at the downstream end
of an element is Station 0 (zero), and the stationing increases upstream
along the element according to the linear distance between nodes on the
stream element in the watershed coordinate system. You can override the
default stationing by editing the station values of the stream nodes at the
upstream and downstream ends of the stream element, as well as by
adding additional nodes along the stream element.

Stream stationing is based on the geographic extents you define when you
draw a stream element. If you have set the geographic extents to represent
feet, either manually or by importing a layer projected in feet, the station
labels will represent feet.

After you have drawn a Stream Alignment in the display area, you can
edit, rename, delete, and move its component stream elements, stream
nodes, and stream junctions using the Stream Alignment shortcut menus.

Creating a New Stream Alignment

You must be in the Watershed Setup Module to create a Stream
Alignment in ResSim. Although it is not necessary, you will find it useful
to display a background map of the river system as a guideline for creating
your stream alignment. If your stream alignment is going to be based on a
map layer, the map layer should already have been included in the
watershed by copying the map files into the “maps” directory. The map
layer should contain water features, such as stream channels and reservoirs
or lakes. Use this map layer as a guide while creating the stream
alignment. By doing this, the units of the labels on the stream alignment
will be the same as the units of the water feature layer (i.e., if your water
feature layer is projected in state plane coordinates (feet), then the labels
on the stream alignment will be in feet). Refer to Chapters 3 and 4 for
more information about adding and displaying maps.
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You can either digitize a stream alignment by hand or import a stream
alignment from an ArcView® shapefile. The following are the steps for
digitizing a stream alignment (see Section 5.3 for details on importing a
stream alignment).

To create a stream alignment:

1.

You must be in the Watershed Setup Module. On the
Module list, select Watershed Setup.

On the map toolbar, press the Stream Alignment Tool il

Determine an upstream location where you want to start a
stream element (typically, you will begin at the upstream end
of the mainstem and end at the most downstream location of
the primary river in your watershed).

Hold down the CTRL key. Starting at the upstream end, draw
the stream element by clicking the left mouse button at each
vertex point as illustrated in Figure 5.6.

Vertex Point

Figure 5.6 Drawing a Stream Element

Continue downstream (while continuing to hold down the
CTRL key) and before placing the last point of the stream
element, release the CTRL key, and then click the left mouse
button at the last downstream location. This creates the ending
stream node of the stream element.

The Create New Stream dialog box (Figure 5.7) opens. You
can either accept the default name or enter a new name. Also,
you can enter a description for the stream element. Click OK
to close the Create New Stream dialog box.
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Il Create New Stream

Mame:

Description; =]

=

OK I Cancel | HEl |

Figure 5.7 Create New Stream Dialog Box

7. Repeat steps 4 through 6 to add more stream elements to your

stream alignment.

To create a confluence or bifurcation, end the stream element
by clicking directly on an existing stream element. After
naming the new stream element, the Connect Stream Reaches
dialog box (Figure 5.8) will appear. You need to determine
whether you want to connect the new stream element to the
existing stream element. Click Yes if you want the two stream
elements connected; otherwise click No. If you selected No,
and if there are additional existing streams that are possible
candidates for connecting your new stream element to, then a
subsequent Connect Stream Reaches dialog will appear to
give you the opportunity to connect to the existing stream.

Connect Stream FReaches

@ Ok ta connect neww Strearn kT b with Strearm ybd ainBiver?

Figure 5.8 Connect Stream Reaches Dialog Box

When multiple stream
elements are connected (e.g.,
at a confluence), a stream
junction is automatically
created and appears as a
highlighted green circle (a
“light green halo”) as shown .
in Figure 5.9.

Figure 5.9 Stream Junction

Once you have completed the creation of your stream
alignment, save your work. From the File menu, select Save
Watershed and the stream alignment for your watershed will
be saved.

5-4
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5.2 Editing an Existing Stream Alignment

After drawing a stream alignment in the display area, there are many
options available for revising your stream alignment. To edit your stream
alignment, you must be in the Watershed Setup Module. The Zoom
Tool can be used to help magnify the stream network, thus providing more
detail to make editing the stream alignment easier.

This section describes the following capabilities for editing your Stream
Alignment:

o,

¢ how to refine and re-shape your stream alignment (by
moving/adding/deleting vertex points of the stream elements)

X/
°e

how to review stream stationing and provide a stream element
description (by using the stream element editor)

X/
°e

how to rename and delete stream elements

X3

*

how to add and edit stream nodes (for defining stream stationing)

X/
°e

how to move and edit stream junctions

7
L X4

how to reverse the flow direction of a stream element

X/
°e

how to disconnect a stream element

care should be used when making any changes to it.

iij Since the Stream Alignment may be referenced by other models,

5.2.1 Moving Vertices of a Stream Element

To move a vertex of an existing Stream Element:

1. Locklgl the configuration.

2. With the Stream L
Alignment Tool il '
selected, double-click
anywhere on the stream
element. The stream
element you select will
turn red and all the
vertices of that stream
element will turn blue.

3. Click on the vertex you
want to move, and drag it
to a new location, as
illustrated in Figure 5.10.

Figure 5.10 Moving Stream
Element Vertices
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5.2.2 Adding Vertices to a Stream Element

To add vertex points to an existing stream element:
1. LockS the configuration.

2. With the Stream Alignment Tool il selected, double-click
anywhere on the stream element. The stream element you
select will turn red and all the vertices of that stream element
will turn blue.

3. Place the pointer on the selected stream element where you
want to add a vertex point. Hold down the CTRL key and
click. A blue point will appear on the selected stream where
you have added a vertex point.

5.2.3 Deleting Vertices from a Stream Element
To delete vertex points from an existing stream element:
1. LockS the configuration.

2. With the Stream Alignment Tool il selected, double-click
anywhere on the stream element. The stream element you
select will turn red and all the vertices of that stream element
will turn blue.

3. Hold down the SHIFT+CTRL keys and click on the vertex
point to be deleted. The blue vertex point will disappear from
the stream element, and the stream will straighten between the
two adjacent vertices.

5.2.4 Editing a Stream Element

To edit a Stream Element:
1. LockS the configuration.

2. With the Stream Alignment Tool ﬂ selected, right-click on
the stream you want to edit.

3. From the
shortcut menu
(Figure 5.11),

Bald Eagle Creek

Edit Stream Elernent...

select Edit Rename Stream Element. .
Stream Element Delete Stream Elemnent
to open the Discannest | pstrean
Stream Editor iszannect Wawnsteam
(Figure 5. 12) Reverse Direction

Figure 5.11 Stream Alignment Shortcut
Menu
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i| Stream Editor B3
Streams
Mame: |Ba|d Eagle Creek x| K | a1ore[m]m|
Description: | |
| staton |  Eastng | wothing |
Lpstream Mode 289,334,234 1,864,331.011 205,712,474
154,392,556 1,958,165.961 282,904,949
132,215.078 1,970,319.026 294,297 127
7d,557.662 2,011,104,703 325,066,476
65,321,507 Z2,015,0588,.331 387,419,171
26,162,207 2,042,203,808 348,457,482
DownStrearm Mode 0.0o0o0 2,065,100.020 353,366,313
Ok, Ay i Cancel

Figure 5.12 Stream Editor

The Stream Editor displays a summary of the stream name,
description, stationing, and coordinates for a stream element. You can
edit only the description.

Stream name:

The Stream Editor displays the name of the Stream Element you have
selected in the list along with all available Stream Elements in the
watershed. Also, left and right arrows (navigator buttons) allow you
to click through the Stream Elements in the watershed.

Description:
To edit the Description of the Stream Element, you can type into the

text area or click the =] button to access the Enter Description
dialog box (Figure 5.13)

Il Enter Description B4

-

i
0]+ I Cancel |

Figure 5.13 Enter Description Dialog Box - Stream Element

Stationing:

The Stream Editor provides you with a report of the stream stationing
and coordinates of the Upstream and Downstream nodes, plus any
stream nodes in between them. Use the Stream Node Editor
(described in Section 5.2.8) to edit the stream stationing of the nodes.

5-7
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5.2.5 Renaming a Stream Element

To rename a stream element:
1. Lock & the configuration.

2. With the Stream Alignment Tool ﬂ selected, right-click on
the stream element and select Rename Stream Element.

3. Enter a new Name and Description for the stream element in
the Name Stream dialog box illustrated in Figure 5.14.

amo suan
Marme: I.Jclhns Creek

Descriptiun:l =

Ok Cancel | HElH |

Figure 5.14 Name Stream Dialog Box

5.2.6 Deleting a Stream Element

To delete a stream element:

1. Lock & the configuration.

2. With the Stream Alignment Tool ﬂ selected, right-click on
the stream element and select Delete Stream Element.

3. When the confirmation message (shown below in Figure 5.15)
appears, select either Yes or No.

Confirm Delete

@ “warning: do not delete a stream that iz used by any model configuration. Are vou sure wou want to delete Stream TrbOne?
] N |

Figure 5.15 Confirmation Message when Deleting a Stream Element

stream alignment, so be sure to confirm with other modelers

i 1t is important to remember that other models may use the same
before deleting any stream elements.
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5.2.7 Inserting a Stream Node

By default, ResSim generates beginning and ending stream nodes for
each stream element. Also, stream nodes are automatically created
where stream elements connect (stream junctions). Since stream
nodes are used for establishing the stream stationing, you may want to
include additional stream nodes along your stream element for
locations where you want to define specific stream stationing.

@ 1t is important to keep in mind when defining the stream

stations that the locations you specify for stationing are
common to all models that use stationing in their
computations.

To insert a stream node on an existing Stream Alignment:

1. Lock & the configuration.

4. Using the Stream Node Tool _¢_, hold down the CTRL key
and right-click on the Stream Alignment in the place where the
stream node is to be inserted.

5. When you right-click on the
menu appears (Figure 5.16). H_/" E dit Hode

6. From the shortcut menu on the Delete Nods
stream node, you can choose
Edit Node, which will b.rlng Figure 5.16 Stream Node
up the Stream Node Editor Shortcut Menu
illustrated in Figure 5.17.

5.2.8 Editing a Stream Node

The Stream Node Editor (Figure 5.17) displays the location
information for the node.

| Stream Node Editor
1. The Use Default Stationing check e | T

Location

box is selected by default. When you
Easting I 1983984, 972

select this option, the current location

. . arthin Ii

of the selected node displays in the eriine e
Stream Node Editor. ko | T

2. If you want to SpeCify the exact ¥ Use Default Stationing

location for the node on the stream
element, “deselect” the
Use Default Stationing to make the
Station box editable.

3. Enter the location for the station
directly into the Station box, and then
click OK.

0K I Cancel |

Figure 5.17 Stream
Node Editor
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5.2.9 Deleting a Stream Node

Since stream nodes define the stream stationing that may be
referenced by other models, care should be used when deleting stream
nodes.

To delete a stream node from an existing Stream Alignment:

1. Lock & the configuration.
2. Find the stream node you wish to delete.

3. Using the Stream Node Tool ﬂ, right-click on the stream
node.

Select Delete Node from the shortcut menu.

4.
5. A Confirm Delete

message will
display (Figure @ Confirm deletion of Stream Mode

5.18) asking you
] e |

whether you really
want to delete the

Figure 5.18 Confirm Delete of Stream
Node

selected stream
node.

6. Click Yes and the
message will close and the stream node will be deleted from
the stream element.

5.2.10 Moving a Stream Junction

When two stream elements intersect (e.g., at a confluence), a Stream
Junction is automatically created. A stream junction is multiple
stream nodes at one location and is represented by a dark green circle
with a light green halo around the circle. Although ResSim generates
default stream junctions when you create the Stream Alignment, you
can move them as needed.

To move a Stream Junction along an existing Stream Alignment:
1. Lock & the configuration.

2. With the Stream Node Tool ﬂ
selected, double-click on the
stream junction. The stream
junction you select will turn dark w
green and will have small squares
(handles) at each corner (Figure
5.19).

3. To move the stream junction,
click and drag it along the stream  Figure 5.19 Moving a
element to its new position. Stream Junction
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5.2.11 Editing a Stream Junction

To edit a Stream Junction:

1. Lock & the configuration.

2. Using the Stream Node Tool
4 |

- . .

—1, right-click on the Stream  Figure 5.20 Stream Junction
Junction to access the shortcut  Shortcut Menu

menu (Figure 5.20).

3. Select Edit Junction to open the Stream Junction Editor
(Figure 5.21).

Il Stream Junction E ditor | x|

Easting: | 1955165.95 MNorhing: | ZE2904, 95
Stream Modes
lze Default
Stream Station Stationing
Bald Eagle Creek 151,695, 5 ¥
Spring Creek 0.0 ¥

(174 I Ay Cancel

Figure 5.21 Stream Junction Editor

The Stream Junction Editor displays the list of stream nodes
associated with a junction and allows you to edit the stationing of
each of the nodes by deselecting the “Use Default Stationing” box and
entering the desired station.

5.2.12 Reversing the Direction of a Stream

If you find that you have inadvertently drawn your stream element in
the wrong direction (e.g., downstream to upstream when it should be
upstream to downstream), then instead of having to delete the stream
element and redraw it, you can choose to reverse the direction of the

stream element.

To reverse the direction of a stream element:

1. Lock @ the configuration.

2. With the Stream Alignment Tool ﬂ selected, right-click on
the stream element and select Reverse Direction from the
shortcut menu.
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3. A warning message (Figure 5.22) will open asking you whether
you really want to reverse the direction of the stream element.

Confirm Reverze Direction

W arming: reversing the steam direction will reversze default stationing of the stream,
which may cause problems with other model data relving on the Stream Alignment.
Are pou sure youl want to reverse the direction of Stream Wyubd ainB iver?

o |

Figure 5.22 Confirm Reverse Direction of Stream Element

4. Click Yes and the warning message will close and the stream
element’s direction will be reversed.

5.2.13 Disconnecting a Stream Element

5.3

A stream element can be connected to another stream element (e.g., at
the confluence of two streams). If, for some reason, you need to
disconnect the stream element from another stream element, you can
do so.

To disconnect a stream element from another stream element:

1. Lock £ the configuration.

2. With the Stream Alignment Tool ﬂ selected, right-click on
the stream element you want to disconnect and select either
Disconnect Upstream or Disconnect Downstream, as
appropriate, from the shortcut menu.

3. The stream element will now be disconnected from the other
stream element. On the display area, the upstream (or
downstream) point will physically move away from the
connecting stream element and a stream node will remain
where the stream element was originally connected.

Importing a Stream Alignment

To import a stream alignment you must first have as an active map layer
(see “Adding a New Map Layer” in Chapter 3, Section 3.4.2) an
ArcView® shapefile which represents the stream system of your
watershed. This shapefile must have an attribute that is the name of each
stream, and each stream must form a contiguous line with one upstream
point and one downstream point.

To import a stream alignment:

5-12
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You must be in the Watershed Setup Module. From the
Module list, select Watershed Setup.

Add the map layer that will be imported to the display area (see
“Adding a New Map Layer” in Chapter 3, Section 3.4.2 to add
a map layer).

From the Watershed menu, point to Import, and then select
Stream Alignment.

The Import Stream Alignment dialog box (Figure 5.23) will
open.

| Import Stream Alignmenk ll
File Edit
Shapefile Name: | 01.02.0015Mwatershedibase/BaldEagleDermoimapsistrearm. shp

Shapefile Information:

Database Field Mame: IStream_ID d

Stream_|D Impart |
Eald Eagle Creek
Beech Creek
Fishing Creek
Marsh Creek
Mittany Creek
Spring Creek

RUEYEURV RN

[~ Gap Tolerance: I

™ Replace Existing Stream Alignment

Import |

Figure 5.23 Import Stream Alignment Dialog Box

In the Shapefile Name box is displayed one of the ArcView®
shapefiles defined as active map layers in your watershed.
ResSim automatically selects the first shapefile that contains
polylines. Therefore, if this is not the desired shapefile, then
from the File menu, select Choose Shapefile.

The Choose Shapefile T ]
dialog box (Figure 5.24) A cotmcos

will open. In the rers s steam shy
Available box, is a list of

the available polyline Tml

shapefiles that you have p—

added as map layers. In P

the Selected box, is the
polyline shapefile that has

been chosen. To choose a
different polyline Cancel

shapefile, use the Add Figure 5.24 Choose Shapefile

and Remove buttons to ~ Dialog Box

get the correct shapefile. In Figure 5.24, the polyline shapefile
to be used for importing the stream alignment is stream.shp.
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7.

10.

11.

Once the correct shapefile has been chosen, the required
attribute is the name of each stream. The program
automatically searches for a database field name of
Stream_ID. If there is not a database field name of
Stream_ID, then in the Database Field Name list, you must
select the database field name that contains the names of each
stream. In the example shown in Figure 5.23, for the shapefile
stream.shp, the database field name is Stream ID.

When you have selected the correct database field name, the
table will list the stream names. If each stream is a contiguous
line with one upstream point and one downstream point, then
the checkbox in the Import column of the table will be set. If
there is something wrong with the line that represents a stream,
the checkbox will not be set, and ResSim will not import that
stream element.

Gap Tolerance (see Figure 5.23) is used to connect stream
elements that have a gap between the end point and the
junction with another stream. By default, the Gap Tolerance
is set to zero (0.0), so ResSim can connect streams to other
streams. If you click Gap Tolerance, then you need to enter a
value larger than zero in the Gap Tolerance box, which will
allow ResSim to connect streams that might have a larger gap
between them.

The Replace Existing Stream Alignment box, allows you to
replace the existing stream alignment with the one being
imported from the selected ArcView® shapefile.

Once everything is set, click Import. The stream alignment
will be automatically drawn in the display area. From the File
menu, choose Close and the Import Stream Alignment dialog
box (Figure 5.23) will close.

5.4 Exporting a Stream Alignment

1.

2.

If you have digitized a stream alignment by hand, you might want to save
that stream alignment as an ArcView® shapefile. To export a stream
alignment you must have a stream alignment in the display area.

To export a stream alignment:

You must be in the Watershed Setup Module. On the
Module list, click Watershed Setup.

From the Watershed menu, point to Export, and then select
Stream Alignment.




ResSim User’s Manual Chapter 5 — Working with the Stream Alignment

3. A Save File browser (Figure 5.25) will open. Enter a name in
the File Name box. Click OK, the Save File browser will
close, and you will have an ArcView® shapefile of the
displayed stream alignment.

3 x|
Drrive: m £
Folder: [Dyciis_y1.01.02.001 Biwatershed/base/BaldEagleDemomaps
Folder File:
raingage.shp =
tivers.shp
stream.shp
File name : IBaIdEagIeBtreams Ok
Files of Type : [*.shp = Cancel

Figure 5.25 Save File Browser

5.5 Configuring Stream Alignment Display Properties

You can change the color, line width, font, and tic mark properties of a
Stream Alignment using the Stream Alignment Properties Editor. The
section on “Viewing and Configuring Layer Properties” in Chapter 4,
Section 4.4 describes in detail how to change Stream Alignment display
properties.

To change stream alignment properties:

1. From the View menu, select Layers.

2. The Layer Selector dialog box will open.

3. Right-click on the StreamAlignment layer in the tree. From the
shortcut menu, click Properties.

4. The Stream Alignment Properties dialog box (Figure 5.26) will

open.
~Edit Properies
Strearn Width: Stream Color:
F Z

¥ Show Stream MName Choose Fort... |

[ Draw Station Tics
Tic Length |7 =

Majar Tic Length |14 LI

W Draw Tic Lahels Cheooze Font... |

(0]l8 I Cancel

Figure 5.26 Stream Alignment Properties Dialog Box
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5. To change the color of the stream alignment layer, select a color
from the Stream Color list. The preview pane to the right of the
Edit Properties box will display the selected color.

6. Click OK and the Stream Alignment Properties dialog box will
close and the color change will appear in the display area.

7. Repeat steps 5 and 6 for any other changes you wish to make to
the stream alignment properties.

8. Once you have finished, from the Layer Selector dialog box,
click OK to close.

5.6 Saving the Stream Alignment

Since creating a stream alignment can be a very detailed activity, you
should save it frequently during its creation. From the File menu, click
Save Watershed. This command will save all of the stream alignment
properties and the appropriate files created and used by ResSim for the
stream alignment.

5.7 Listing of Streams

Once you have your stream alignment completed, it’s a good idea to
review the streams in your stream alignment. From the Watershed Setup
Module, there is a report that contains this information.

1. From the Reports menu, select List of Streams and a report
similar to Figure 5.27 will appear.

| BaldE agleDemo - List of Streams — [O] x|
File Help

BaldEagleDema
List of Streams

Stream

Mame Description
Bald Eagle Creek
Beech Creek
Fishing Creek
tarsh Creek
Mittany Cregk
Spring Creek

Close |

Figure 5.27 List of Streams in Stream Alignment

2. This report provides a list of streams and their descriptions that
have been input for the stream alignment.

3. From the File menu of the report, you can print the report, or
you can export the report as an ASCII tab-delimited file.

4. Click Close and the List of Streams report will close.
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Creating Watershed Elements

In the Watershed Setup Module you can define the Projects and
Computation Points used in ResSim.

ResSim provides the tools for drawing geographically referenced Projects
including Reservoirs, Levees, Diversions, Channel Modifications, Oft-
Channel Storage Areas, and “Other” Projects. The tools provide the
ability to edit the graphical representation of the Project within the map
display panel, and they also provide access to menu items for editing the
Project data directly from the map display. ResSim computations include
only reservoir and diversion projects.

When you add a Project to the map display panel, it becomes part of the
Configuration you currently have selected. A “superset” of all
configurations is named “Study” and includes all of the Projects for the
watershed. For more information on associating projects with
Configurations, refer to Chapter 7.

The Computation Point set contains all locations where time-series
information is to be computed for possible exchange between application
models (e.g., ResSim and FIA). ResSim automatically generates
Computation Points when Projects are placed on the Stream Alignment.

6.1 Creating a Reservoir

You will create a reservoir by starting at the upstream end of the reservoir.
After the reservoir has been created, several visual elements will appear
(as shown in Figure 6.1) that represent a reservoir: a storage reach (dark
cyan), a “pool” (light cyan triangle), a “dam” (small gray rectangle), and
computation points (black dots) at the upstream and downstream locations
of the reservoir on the stream alignment.

hiyFRes IN

MyRes

hMyRes OUT

L 4

Figure 6.1 Reservoir Elements in Watershed Setup Module
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To add a reservoir to the watershed:

1. Select the Reservoir Tool il

2. While holding down the CTRL key, click on the stream
alignment at the upstream location of the reservoir. If more than
one stream flows into the reservoir pool, continue holding down
the CTRL key and click at each location of inflow into the
reservoir on these streams.

3. Release the CTRL key and click on the stream alignment at the
downstream location of the reservoir (where the dam is located).
Reservoirs should not overlap previously placed computation
points.

4. When you release the mouse button after creating the downstream
end of the reservoir, the Name New Reservoir dialog box

appears (Figure 6.2).
i|Mame Mew Fezervoir
Marme: IM‘IRES
Description: =]
] Cancel Help |

Figure 6.2 Name New Reservoir Dialog Box

5. You name the Reservoir by typing a name in the Name field.
Optionally, you can enter a Description for the Reservoir.
6. Click OK when you are done.

The new Reservoir will now appear in your map display.

6.1.1 Editing Reservoir Data (Watershed Setup)

To edit data for the Reservoir in the Watershed Setup Module, select

the Reservoir Tool Al and right-click on the Reservoir. From the
shortcut menu, select Edit Reservoir to access the Reservoir Editor
(Figure 6.3).
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Il Reservoir Properties - Existing

Project  Edit
Reservoir Mame: |MvRes vI W | Ll I 1 aof1 I Ir I H I
Description: | [

Reservair Infarmation:

Strearn: |n-1yTrih j " Existing Project [~ Corps Project

Label Position: INORTH .l Yearin Service: I )
0K I Anply | Cancel |

Figure 6.3 Reservoir Editor

In the Watershed Setup Module, the only data that you need to specify
for the Reservoir is its Name and Label Position (additional data is
entered in the Reservoir Network Module). The Label Position
selects where to place the reservoir name in the display area, relative
to the reservoir.

Check Existing Project if the reservoir currently exists so that the
reservoir will be added automatically to any new configurations. You
can remove it at any time by selecting Remove from Configuration
in the shortcut menu or by using the Configuration Editor. This is a
useful option if you are creating multiple configurations that use the
same set of reservoirs.

Certain models compute project benefits (e.g., HEC-FIA); therefore,
use the Corps Projects checkbox to indicate if the reservoir is a
Corps Project.

The Year in Service field is optional and is used in planning studies.
You do not need to specify a year in service when defining projects
for real-time studies.

6.1.2 Renaming a Reservoir

To rename a Reservoir, select the Reservoir Tool Al and right-click
on the Reservoir. From the shortcut menu, select Rename Reservoir.
This command opens a dialog box that allows you to rename the
reservoir. A warning message (Figure 6.4) appears when you save the
new niame, asking you to
confirm that you want to

rename the reservoir. If you & Do you really want to renams

choose to rename the MyFies?
Mo | Cancel |

reservoir, remember that
changing a reservoir name

Figure 6.4 Warning Message when
Renaming Reservoir

may affect one or more of
the configurations that
recognize the reservoir.
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6.1.3 Removing a Reservoir from a Configuration

To remove a Reservoir from the current Configuration, select the

Reservoir Tool AI and right-click on the Reservoir. From the
shortcut menu, select Remove from Configuration. This command
removes the reservoir from the Configuration that is currently
displayed in the Configuration box on the toolbar. The Confirm
Removal dialog box appears (Figure 6.5).

Confirm Removal

@ Are you sure you want to remove Beservoir MyRes from Configuration Existing?
: Mo |

Figure 6.5 Confirm Removal of Reservoir Dialog Box

You can also remove a Reservoir from a Configuration by accessing
the Configuration Editor and manually removing the reservoir from
the Projects tab using the Project Selector.

6.1.4 Deleting a Reservoir

To delete a Reservoir from the watershed, select the Reservoir Tool

Al and right-click on the Reservoir. From the shortcut menu, select
Delete Reservoir. This command removes the reservoir and all data
associated with the reservoir from the watershed. You are asked to
confirm a deletion before the reservoir is removed, and asked if you
would like to delete the reservoir’s computation points. If you choose
to delete the reservoir, remember that deleting the reservoir may
affect one or more of the configurations that recognize the reservoir.

6.1.5 Adding Configuration Notes for a Reservoir

To add Configuration Notes for a Reservoir, select the

Reservoir Tool AI

and right-click on the Canfiguration: [=isiin gy

Reservoir. From the Project Name: [sayers =l

shortcut menu, select Configuration Motes:

Configuration Notes. j

This command opens

a dialog box (Figure LI
Ok | Afafaly | i Cancel

6.6) for entering text
information about a
project specific to the
configuration.

Figure 6.6 Configuration Notes - Reservoir
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6.2 Creating a Levee

A levee is an earthen barrier built along a stream to provide protection
from flooding. A levee can reduce flood damage by preventing flood
stages from reaching a potential damage area.

To add a levee to the watershed:

1. Select the Levee Tool .Q]

2. While holding down the CTRL key, click on the stream
alignment to select the upstream end of the levee, then release the
CTRL key and click to select the downstream end.

When you release the mouse button after clicking at the downstream end
of the levee, a dialog box appears for you to provide a name and
description. After entering a Levee name, the levee will be drawn as a
black line following the stream alignment. However, using the Levee
Editor (see Follows Stream option in Section 6.2.1), you can allow for
positioning the levee along the side of the stream alignment in the display
area (Figure 6.7).

Figure 6.7 Levee Drawing

6.2.1 Editing Levee Data

To edit Levee data, right-click on the levee and select Edit Levee.
The Levee Properties Editor opens, as shown in Figure 6.8.

In addition to the Levee Name and Description, the Levee Editor
displays the Stream Name and the Start and End Stations for the
levee. You can edit the stationing manually by directly entering
values in the Start Station and End Station fields.

The Follows Stream checkbox is selected by default. With this
option selected, the levee is drawn in parallel to the stream alignment.
By deselecting the Follows Stream checkbox, you can allow for
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moving the levee and editing its shape using the Levee Tool .Q] in
the map display. To do this, first double-click the levee to select it.
The levee will turn yellow and the beginning and end points will
appear as black dots. To add additional vertex points, CTRL-click
along the levee. You can then drag any of the vertex points to the
desired location. This process is very similar to editing the stream
alignment, with the exception of the mouse tool used.

Certain models compute project benefits (e.g., HEC-FIA); therefore,
use the Corps Projects checkbox to indicate if the levee is a Corps
Project.

ResSim does not actually use levees in its computations. However,
those models that do use levee data in their computations contain the
tools for configuring the levee data. Therefore, refer to the
appropriate model’s User’s Manual (e.g., HEC-FIA) for further
information.

I| Levee Properties - Existing x|

Project  Edit
Levee Mame: ||_|:||:|.{ Hawven Levee ;I H | 4l | 1 DfEI [ 3 I M I
Description: I N
~Levee Information:
Start End
Stream Station Station
BEald Eagle Creek 27,919, 2&8 47,266,663
[” Follows Stream ¥ Existing Project W Corps Project
Bank ILEﬂ LI Ayerage Offset: I 50
Yearln Semvice: 0

Figure 6.8 Levee Properties Editor
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6.2.2 Renaming a Levee

To rename a Levee:

1. Select the Levee Tool .QJ and right-click on the Levee.

2. From the shortcut menu, select Rename Levee. This
command opens a dialog box that allows you to rename the
levee.

3. Ifyou choose to rename the levee, remember that changing the
levee name may affect one or more of the configurations that
recognize the levee.

4. A warning W arning!
message appears
(Figure 6.9) when & Do pou really want ta renanne
you save the new Lock Haven Levee?
name, asking you
to confirm that
you want to
rename the levee.

Mo | Ear‘u:ell

Figure 6.9 Warning Message when
Renaming Levee

6.2.3 Removing a Levee from a Configuration
To remove a Levee from the current Configuration:
1. Select the Levee Tool .QJ
. Right-click on the Levee.
3. From the shortcut menu, select Remove from Configuration.
This command removes the levee from the Configuration that

is currently displayed in the Configuration box on the toolbar.
The Confirm Removal dialog box appears (Figure 6.10).

Confirm Removyal | x| |

@ Are pou sure you want ko remove Levee Lock Haven Leves from Configuration Existing?
] ne |

Figure 6.10 Confirm Removal of Levee Dialog Box

You can also remove a Levee from a Configuration by accessing the
Configuration Editor and manually removing the levee from the
Projects tab using the Project Selector.
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6.2.4 Deleting a Levee

To delete a Levee from the watershed:

1. Select the Levee Tool .QJ

2. Right-click on the Levee.

3. From the shortcut menu, select Delete Levee. This command
removes the levee and all data associated with the levee from
the watershed. You are asked to confirm a deletion before the
levee is removed. Again, if you choose to delete the levee,
remember that deleting the levee may affect one or more of the
configurations that recognize the levee.

6.2.5 Adding Configuration Notes for a Levee
To add Configuration Notes for a Levee:

1. Select the Levee Tool .Q] and right-click on the Levee.

2. From the shortcut menu, select Configuration Notes. This
command opens a dialog box (Figure 6.11) for entering text
information about a project that is specific to the configuration.

i| Configuration Motes B4

Configuration: IE}{igting

Praject Mame: || ock Haven Levee -]

Configuration Motes:

O ARl

Figure 6.11 Configuration Notes - Levee
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6.3 Creating a Diversion

To add a Diversion to the watershed:

1. Select the Diversion Tool .d
2. While holding down the CTRL key, click to select the location on

the stream alignment where the diversion will occur (the “from”
location). Then, release the CTRL key and click to select the
location where the diverted water will go (the “to” location). The
“to” location (location that will receive the diverted water) can be
on the stream alignment (which indicates that the diverted water
will remain within the channel system) or it can be a point in the
display area that is not connected to the stream alignment (which
will indicate a loss of the diverted water to the channel system).
When you release the mouse button after creating the diversion, a
dialog box appears for you to provide a name and description.
After entering a name, the Diversion is drawn in the display area.
If both ends of the diversion are connected to the stream
alignment, then Computation Points are automatically generated
at each end of the diversion (the color of the arrow head will be
blue). If the diversion is only connected to the stream alignment
at the location where the water is diverted from, then a
Computation Point will be generated at that location only ( and
the color of the arrow head will be black).

It’s a good idea to rename the Computation Points that are
automatically generated for a diversion. To do this, select the
Computation Point Tool ® . right-click on the computation
points at the ends of the diversion. Then, from the shortcut menu,
select Rename Computation Point. Figure 6.12 shows example
diversions where the Computation Points for the diversions were
renamed (“PutDiv”, “GetDiv”, and “DivOut”).

After the diversion is defined,
it will show up as a black line
with an arrow head at the
divert-to end. Ifthe
diversion leaves one location
and returns to another
location (see “MyDiv”
diversion in Figure 6.12), the
arrow head is blue. If the
diversion leaves the system
(see “YourDiv” diversion in
Figure 6.12), then the arrow
head is displayed in black
instead of blue.

utlriv

DivOut

o

Gethiv

Figure 6.12 Example Diversions
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6.3.1

Editing Diversion Data

To edit Diversion Data:

1. Select the Diversion Tool .d
2. Right-click on the Diversion and select Edit Diversion. The
Diversion Editor opens, as shown in Figure 6.13.

Il Diversion Properties Editor
Froject  Edit
Diversion Mame: IFuture Diversion vl M | 1 | 1 0f2| » | M |
Description: IFuture Diversion, 2003 _|
rDiversion Information:
Stream Common Computation Reservair
Mame Point Name Marme
Upstream My Trib FutDivOut
Downstream | | | |

[~ Existing Praject [T Carps Project Wearin Serice: I 1500
Label Position: INORTH - l

oK | ARl | Cancel

Figure 6.13 Diversion Editor

The Diversion Editor is similar to the Reservoir Editor described in
Section 6.1.1. You can specify whether the diversion is an Existing
Project, a Corps Project, the Label Position, and the Year In
Service (as previously described in Section 6.1.1). The Stream the
diversion connects to is shown.

6.3.2 Renaming a Diversion

To rename a Diversion

1. Select the Diversion Tool d

2. Right-click on the Diversion and from the shortcut menu select
Rename Diversion. This command opens a dialog box that
allows you to rename the diversion. If you choose to rename
the diversion, remember that changing the diversion name may
affect one or more of the configurations that recognize the

diversion.
3. A warning Warning!
message (Figure
6.14) appears & Lo you really want ko rename
Future Diversion?

when you save the
new name, asking
you to confirm

that you want to
rename the Figure 6.14 Warning Message when

Renaming Diversion

Mo | Eann::ell

diversion.
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6.3.3 Disconnecting a Diversion

If you decide to disconnect the outflow of a diversion:

1.

Select the
Diversion Tool

Pal

Right-click on a
Diversion that is Diversion3

Connected to Edit Diversion...
anOther locatlon and Remove from Configuration
select Disconnect Delete Diversion
Outflow from the _ Configuration Notes...
shortcut menu Jissonnect Dutfiow
(Figure 6.15).

Rename Diversion...

Figure 6.15 Disconnecting an Qutflow -
Diversion Shortcut Menu

6.3.4 Removing a Diversion from a Configuration

To remove a Diversion from the current Configuration:

1. Select the Diversion Tool d
2. Right-click on the Diversion and from the shortcut menu select

Remove from Configuration. This command removes the
diversion from the Configuration that is currently displayed in
the Configuration box on the toolbar. The Confirm Removal
dialog box will appear.

You can also remove a Diversion from a Configuration by accessing
the Configuration Editor and manually removing the diversion from
the Projects tab using the Project Selector.

6.3.5 Deleting a Diversion

To delete a Diversion from the watershed:

1. Select the Diversion Tool .d and right-click on a Diversion.
2. From the shortcut menu, select Delete Diversion. This

command removes the diversion and all data associated with
the diversion from the watershed. You are asked to confirm a
deletion before the diversion is removed. Again, if you choose
to delete the diversion, remember that deleting the diversion
may affect one or more of the configurations that recognize the
diversion.
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6.3.6 Adding Configuration Notes for a Diversion

To add Configuration Notes for a Diversion:

1. Select the Diversion Tool .d and right-click on the
Diversion.

2. From the shortcut menu, select Configuration Notes. This
command opens a dialog box (Figure 6.16) for entering text
information about a diversion that is specific to the
configuration.

Il Configuration Motes | X|

Canfiguration: IE}:iSting

Project Marme: |Future Diversion LI

Configuration MHotes:

)4 AHHlY

Figure 6.16 Configuration Notes - Diversion

6.4 Creating Channel Modifications

To add a Channel Modification to the watershed:

1. Select the Channel Modification Tool E

2. Hold down the CTRL key and click at the upstream end of the
channel modification along the stream alignment.

3. Release the CTRL key and click on the downstream end of the
channel modification.

When you release the mouse button after creating the downstream end, the
channel modification is drawn along the stream alignment and a dialog
box appears for you to provide a name and description. After entering a
name, the channel modification is drawn along the stream alignment in the
display area. Note that Channel Modifications are not yet implemented in
ResSim’s computations.
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6.4.1

Editing Channel Modification Data

To edit Channel Modification Data:

N —

Select the Channel Modification Tool E

Right-click on the Channel Modification and select Edit
Channel Modification. The Channel Modification Editor
opens, as shown in Figure 6.17.

Il Channel Modification Properties - Existing
Project  Edit

Channel Modification Name: yyChanMad | H|[4 | 10f1 | | M |

Description: | [

Channel Modification Infarmation:

Stream Mame: |TribTwo

fear In Service I D_I

Marthing |
200,242 63
292,793,861

Easting I
1,025,406, 42
1,946,976, 76

| Station |
Upstrearn I 47,049, 95|
Diownstream I 25,435, 59

[ Existing Project [ Corps Project Label Position: |NORTH =]

oK | Al |

Figure 6.17 Channel Modification Editor

The Channel Modification Editor contains the basic configuration data
for the Channel Modification Project, such as whether it is an Existing
Project, a Corps Project, the Label Position, the Stream Name, and
the Year in Service (as previously described in Section 6.1.1).

6.4.2 Renaming a Channel Modification

To rename a Channel Modification:

1.

2.

Select the Channel Modification Tool E and right-click on
the Channel Modification.

From the shortcut menu, select Rename Channel
Modification. This command opens a dialog box that allows
you to rename the channel modification. If you choose to
rename the channel modification, remember that changing the
name may affect one or more of the configurations that
recognize the channel modification.

A warning message Wattiig

(Figure 6.18) appears

Do you really want ta rename
WyChanbdod?

i Mo | Eancell

Figure 6.18 Warning Message when
Renaming Channel Modification

when you save the
new name, asking
you to confirm that
you want to rename
the channel
modification.
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6.4.3 Removing a Channel Modification from a

Configuration

To remove a Channel Modification from the current Configuration:

-

1. Select the Channel Modification Tool > and right-click on

the Channel Modification.

2. From the shortcut menu, select Remove from Configuration.
This command removes the Channel Modification from the
Configuration that is currently displayed in the Configuration
box on the toolbar. The Confirm Removal dialog box appears.

You can also remove a Channel Modification from a Configuration
by accessing the Configuration Editor and manually removing the
Channel Modification from the Projects tab using the Project
Selector.

6.4.4 Deleting a Channel Modification

To delete a Channel Modification from the watershed:

1. Select the Channel Modification Tool E and right-click on
the Channel Modification.

2. From the shortcut menu, select Delete Channel Modification.
This command removes the Channel Modification and all data
associated with it from the watershed. You will be asked to
confirm a deletion before the Channel Modification is
removed. Again, if you choose to delete the Channel
Modification, remember that deleting it may affect one or more
of the configurations that recognize the project.

6.4.5 Adding Configuration Notes for Channel

Modifications

To add Configuration Notes for a Channel Modification:

1. Select the Channel Modification Tool E and right-click on
the Channel Modification.

2. From the shortcut menu,
select Configuration PrjoctNme: fsramos 3
Notes. This command Configuration Motes:
opens a dialog box (Figure
6.19) for entering text
information about a

project that is specific to Figure 6.19 Configuration Notes -
the configuration Channel Modification

Configuration: |Existmg

Ol | APRIY
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6.5 Creating Off-Channel Storage Areas

To add an Off-Channel Storage Area to the watershed:

1. Select the Off-Channel Storage Tool _|

2. Hold down the CTRL key and click the location in the map
where you want to add the Storage Area. Continue to hold the
CTRL key while you click to add additional vertex points for the
bounding polygon that represents the Off-Channel Storage Area.

3. When you reach the end point, release the CTRL key and click to
place the last point.

4. When you release the mouse button, a dialog box appears for you
to provide a name and description. After entering a name, the
polygon appears in the map display area. Note that Off-Channel
Storage Areas are not yet implemented in ResSim’s computations.

6.5.1 Editing Off-Channel Storage Data
To edit Off-Channel Storage data:

1. Select the Off-Channel Storage Tool ﬂl and right-click on
the Off-Channel Storage Area.

2. Select Edit Off-Channel Storage. The Off-Channel Storage
Editor opens, as shown in Figure 6.20.

| DffChannel Storage Properties - Existing
Froject  Edit

OffChannel Starage Mame: IOﬁChanStDrage LI W | 4 | 1of1 | I» | M |

Description: | |
OffChannel Storage Infarmation:
Stream: |MyMainRiver LI [T Existing Project [~ Corps Project
Label Position: m fearin Service: |—.3

Figure 6.20 Off-Channel Storage Editor

The Off-Channel Storage Editor contains the basic configuration data
for the Off-Channel Storage project, such as whether the project is an
Existing Project, a Corps Project, the Label Position, the Stream
Name, and the Year in Service (as previously described in Section
6.1.1).
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6.5.2 Renaming an Off-Channel Storage Area

To rename an Off-Channel Storage Area:

1.

2.

Select the Off-Channel Storage Tool ﬂl and right-click on
the Off-Channel Storage Area.

From the shortcut menu, select Rename Off-Channel
Storage. This command opens a dialog box that allows you to
rename the Off-Channel Storage Area project. If you choose to
rename the Off-Channel Storage Area project, remember that
changing the name may affect one or more of the
configurations that recognize the project.

A warning

. W arning!
message (Figure
6.21) appears & Do vou really want bo rename
when you save the OffChanStorage?

new name, asking
you to confirm
that you want to
rename the Off- Figure 6.21 Warning Message when
Channel Storage Renaming Off-Channel Storage Area

Mo | Eann::ell

Area project.

6.5.3 Removing an Off-Channel Storage Area from a
Configuration

To remove an Off-Channel Storage Area from the current
Configuration:

1.

2.

Select the Off-Channel Storage Tool ﬂl and right-click on
the Off-Channel Storage Area.

From the shortcut menu, select Remove from Configuration.
This command removes the Off-Channel Storage project from
the Configuration that is currently displayed in the
Configuration box on the toolbar. The Confirm Removal
dialog box will appear.

You can also remove an Off-Channel Storage Area from a
Configuration by accessing the Configuration Editor and manually
removing the project from the Projects tab using the Project
Selector.
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6.5.4 Deleting an Off-Channel Storage Area

To delete an Off-Channel Storage Area from the watershed:

1.

2.

Select the Off-Channel Storage Tool ﬂl and right-click on
the Off-Channel Storage Area.

From the shortcut menu, select Delete Off-Channel Storage.
This command removes the Off-Channel Storage Area project
and all data associated with it from the watershed. You will be
asked to confirm a deletion before the Off-Channel Storage
Area project is removed. Again, if you choose to delete the
project, remember that deleting it may affect one or more of the
configurations that recognize the Off-Channel Storage Area
project.

6.5.5 Adding Configuration Notes for an Off-Channel
Storage Area
To add Configuration Notes for an Off-Channel Storage Area:

1.

2.

Select the Off-Channel Storage Tool ﬂl and right-click on
the Off-Channel Storage Area.

From the shortcut menu, select Configuration Notes. This
command opens a dialog box for entering text information
about an Off-Channel Storage Area project that is specific to
the configuration (Figure 6.22).

il Configuration Motes

Configuration: IE}{igting

Project Marne: IOﬁChanStnrage j

Configuration kotes:

)4 FHAlY

Figure 6.22 Configuration Notes - Off-Channel Storage
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6.6 Creating “Other” Projects

To add “Other” Projects to the watershed:

1. Select the Other Project Tool m
2. Hold down the CTRL key and single click in the location where
you want the other project to appear.

The Other Projects symbol will appear in the map display. Note that
Other Projects are not yet implemented in ResSim’s computations.

6.6.1 Editing “Other” Project Data

To edit “Other” Projects Data:

1. Select the Other Project Tool E and right-click on the

“Other” Project.
2. Select Edit Other Project. The Other Project Properties
editor opens, as shown in Figure 6.23.

Il Other Project Properties - Existing B3

Froject  Edit
Other Praject Name: [vourOtherProj =] W a|zorz| | m]|
Description: | |
~Cther Project Information:
Strearm Mame: Tribone ~| I Connectto Stream TEAr N Service: I_U

Icon Fosition: IEAST "I [" Existing Project ™ Corps Project

rComman Computation Point Infomration:
Stream Station: I 0.000
Easting: | 1886135, 753
Marthing: | 364493, 38
Label Position: INORTH LI
[ Do Mot Generate Computation Paint

Figure 6.23 Other Project Properties Editor

The Other Projects Properties editor allows you to define the spatial
location (Coordinates), and contains basic configuration data, such as
whether the project is an Existing Project, a Corps Project, the
Label Position, the Stream Name, and the Year in Service (as
previously described in Section 6.1.1).
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Two options are unique to the Other Project Editor:

1.

Connect to Stream checkbox allows you to associate the
project with a particular stream in case it might be used with a
supplemental model.

Do Not Generate Computation Point checkbox determines
whether or not ResSim will automatically generate a
Computation Point at the location specified in the Coordinates
box.

6.6.2 Renaming “Other” Projects

To rename an “Other” Project:

I.

2.

Select the Other Project Tool @ and right-click on the
Other Project.
From the shortcut menu, select Rename Other Project. This
command opens a dialog box that allows you to rename the
Other Project. If you choose to rename the project, remember
that changing the project name may affect one or more of the
configurations that recognize the Other Project.

A warning ) W arning!
message (Figure

6.24) appears & Do pou really want to rename

when you save *ourOtherPro)?

the [ew name, Mo | Cancel |

asking you to

confirm that you

want to rename Figure 6.24 Warning Message when

the project. Renaming “Other” Project

6.6.3 Removing “Other” Projects from a Configuration

To remove an “Other” Project from the current Configuration:

1.

2.

Select the Other Project Tool E and right-click on the
Other Project.

From the shortcut menu, select Remove from Configuration.
This command removes the Other Project from the
Configuration that is currently displayed in the Configuration
box on the toolbar. The Confirm Removal dialog box
appears.

You can also remove an Other Project from a Configuration by
accessing the Configuration Editor and manually removing it from
the Projects tab using the Project Selector.
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6.6.4 Deleting “Other” Projects

To delete an “Other” Project from the watershed:

1. Select the Other Project Tool E and right-click on the
Other Project.

2. From the shortcut menu, select Delete Other Project. This
command removes the Other Project and all data associated
with it from the watershed. You will be asked to confirm a
deletion before the Other Project is removed. Again, if you
choose to delete the Other Project, remember that deleting it
may affect one or more of the configurations that recognize the
Other Project.

6.6.5 Adding Configuration Notes for “Other” Projects

To add Configuration Notes for an “Other” Project:

1. Select the Other Project Tool E and right-click on the
Other Project.

2. From the shortcut menu, select Configuration Notes. This
command opens a dialog box (Figure 6.25) for entering text
information about an Other Project that is specific to the
configuration.

il Configuration Motes

Configuration: IE}{iSting

4

Project Mame: |YnurOtherF‘rDj

Configuration Motes:

Ok FHIY

Figure 6.25 Configuration Notes - “Other” Projects

6.7 Configuring Project Display Properties

You can configure the appearance of Reservoirs, Levees, Diversions, and
Computation Points in the Study Layer of your watershed using the
Study Properties Editor. See Chapter 4, Section 4.4.1, “Study Layer
Properties” for information on how to change Project display properties.
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6.8 Defining Computation Points

The Computation Point set contains all locations where time-series
information is to be computed. ResSim automatically generates
Computation Points for the watershed based on Project, Stream
Alignment, and Impact Area placement.

To add a Computation Point:

1. Lock 3 the configuration.

2. Select the Computation Point Tool !I
3. Hold down the CTRL key and click in the desired location.

The new Computation Point will appear in the map display. By default,
Computation Points snap to the stream alignment. If you prefer that the
Computation Point not snap to the stream alignment, de-select the Snap to

Stream Alignment check box in the Computation Point Editor, described
below.

6.8.1 Editing Computation Point Data
Use the Computation Point Editor to edit a Computation Point:

1. Lock © the configuration.

2. Select the Computation Point Tool !l

3. Right-click on the Computation Point to access the shortcut
menu.

4. Select Edit Computation Point. The Computation Point
Editor (Figure 6.26) will appear.

Il Computation Point E ditor x|
Mame: il Hall [=] 4| o 7ais|»|n|

Description: | N
Stream Mame: IBald Eagle Creek | Label Position: |NORTH LI
Laocation Infarmation: ~Associated Praject————————
Stream Station: I 28227, 257

Easting: | 2039839.374
Morthing: | 349493, 808

Location [D: I

¥ Snapto Stream Element

™ | Systerm Generated

ok I il | Cancel

Figure 6.26 Computation Point Editor

The Computation Point Editor displays the information associated
with a Computation Point and allows you to edit its location
information.
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Computation Point Name:

The Computation Point Editor displays the name of the Computation
Point you have selected (in the list along with all available
Computation Points in the watershed). Also, left and right arrows
(navigator buttons) allow you to click through the Computation Points
in the watershed.

Description:

To edit the Description of the Computation Point, you can type into
the text area or click the =l button to access the Enter Description
dialog box.

Location ID:
Optionally, you can enter a Location ID to reference the Computation
Point to a ResSim ID.

Stream Name:

The stream name automatically appears in the Stream Name box. In
the case of a Computation Point situated at a confluence of two
streams, you need to verify that the Computation Point resides on the
appropriate stream.

Stream Station:
The Stream Station field displays the location of the computation
point along the stream element.

Label Position: ResSim automatically positions the text label for a
Computation Point where it is least likely to overlap other labels.
However, you can move the position of the layer by selecting a
position from the Label Position list.

Location:

ResSim automatically fills in the coordinate information for
Northing/Easting. You may type in new coordinates to relocate the
Computation Point on the map display.

Snap to Stream Alignment:

By selecting the Snap to Stream Alignment check box, you can place
a Computation Point at any location and it will snap to the alignment.
After a Computation Point is snapped on the stream alignment, only
the Stream Station can be edited. ResSim automatically displays the
Stream Name and Stream Stationing and Coordinates.

System Generated:

ResSim automatically generates Computation Points for the
watershed based on Project, Stream Alignment, and Impact Area
placement. The System Generated checkbox is selected if the
Computation Point has been system generated.
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6.8.2 Renaming a Computation Point and Editing the
Description

To rename a Computation Point or edit its description:

1.
2.

3.

Lock = the configuration.

Select the Computation Point Tool !l and right-click on the
Computation Point.

Select Rename Computation Point.

Use the Rename dialog box (Figure 6.27) to edit the name and
description. Click the _ button to access the Enter
Description dialog box for longer descriptions.

Rename Computation Point |
Marme: ISaﬁ;ers Il Jet
Descriptinn:l N
Ok Cancel | Help |

Figure 6.27 Rename Dialog Box - Computation Point

6.8.3 Deleting a Computation Point

To delete a Computation Point:

1.
2.

3.

Lock & the configuration.

Select the Computation Point Tool !l and right-click on the
Computation Point.

Select Delete Computation Point from the shortcut menu.
The Confirm Deletion dialog box will appear (Figure 6.28).
Click Yes to confirm the deletion.

Confirm Deletion

@ Are pou sure you want to delete Milezburg Jet from the watershed?

Figure 6.28 Confirm Deletion Dialog Box - Computation Point
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6.9 Working with Time-Series Icons

Time-Series Icons are not necessary for ResSim
simulations. However, as part of watershed setup,
you may need to configure them for other
applications in the modeling software suite.

You can use Time-Series Icons to represent the
locations of gages or Time-Series locations.
Typically used in CWMS, they can be linked to data
from either the Oracle Database or from a DSS file.
The complete inventory of Time-Series Icons is
viewable in the Watershed Setup Module. Figure
6.29 shows examples of the icons you can configure
in the Watershed Setup Module.

Diversion

Junctioni

[y
JUTILUUnc

Manaes aie
s el vl

FEEARY

R RO

"o

o

ubbasin

Tismr L mrisas

12l

I3l 1

Figure 6.29
Time-Series Icons

Refer to the CWMS User’s Manual (HEC, 2003a) for additional

information about Time-Series Icons.
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Chapter 7

Creating Watershed Configurations

Once you have added all of the Projects and Computation Points needed
for the watershed, you will need to create one or more Configurations. A
Configuration is a specific physical arrangement of projects and
computation points that will be modeled for the study of the watershed.
Watershed Configurations are defined within the Watershed Setup
Module.

ResSim provides enough flexibility to create Configurations for use in
both real-time and planning contexts. ResSim creates a “superset” of all
configurations (named Study) that contains all of the projects and
computation points defined for the watershed. Additional Configurations
you create reflect particular watershed conditions. For example, you
might create Configurations for Existing Condition and Future Condition
—2030.

When you create additional Configurations, you can associate projects
with specific Configurations, or add and remove them from the list of
projects associated with a particular Configuration. You make
Configuration associations with Alternatives, as described in Chapter 13.

7.1 Adding Watershed Configurations

Watershed Configurations are added and edited within the Watershed
Setup Module. To add a Configuration:

1. Lock & the configuration.

2. From the
Watershed Corfiguration Edit  Projects
menu, click Mame: IExisting LI
Configuration Description: [Exiziting conditions for Bald Eagle watershed, with levee .|
Editor. The Base Date: =l
Configuration Time Step: 1 Hour
Edit()l’ Project Project

. . Mame Froject Motes Twpe Existing
(Flgure 7. 1) will Lock Haven Levee Levee ves
open Sayers | | Resenair lyes |
ok |

Figure 7.1 Configuration Editor
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. In the Configuration menu, click New. The Create a New

Configuration dialog box (Figure 7.2) will open.

Name I‘
Description: =]
=
Time Step: |1 Hour ;I
QK I Cancel | el |

Figure 7.2 Create a New Configuration

4. Enter the Name (required) and Description (optional).
. The Configuration Time Step is only used when ResSim is

operated as part of the Corps Water Management System
(CWMS) software package, but it is required even when using
ResSim as standalone software. From the Time Step list, select a
computation time step interval for the configuration.

Click OK to close the Create a New Configuration dialog box.

. The name of the new configuration will appear in the Name list of

the Configuration Editor, along with its defined Time Step.

. Any project flagged as an Existing project (see Chapter 6, Section

6.1.1), before you defined the new Configuration, will
automatically be included in the table. To add projects (that are
not flagged as Existing) to the configuration refer to Sections 7.2
and 7.2.1.

. Once you have created the new Configuration, you can also

optionally associate a Date with the Configuration. The Base
Date field is used by some HEC applications (e.g., HEC-FIA),
particularly in a planning context. You can either directly type
the date into the field in the appropriate format (e.g., 01Feb2002),
or use the Calendar Tool (Figure 7.3).

To use the Calendar tool:
ﬂ Jan ﬂ EI 1970 ﬂ

e In the Configuration Editor, click

on the =2l button to the right of the B
Base Date field. The Calendar a| s| sf 7| s] of 10
Tool will appear. 1) 12| 13 14| 5] 16| 17
e Select the month and year by 18] 19) 0] A] 2) 2] 2
clicking the left and right arrow i Ml el e I

buttons to navigate backwards and
forwards. Select the day by

Thu 1 Jan 1970

clicking on the appropriate day ok | cane
button. .

e C(Click OK to close the Calendar Figure 7.3
tool Calendar Tool
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10. When you are done creating the new Configuration, Click OK to
close the Configuration Editor.

7.2 Adding and Removing Projects from
Configurations

As you set up your watershed and manage it over time, you may need to
add new Projects to, or remove Projects from, Configurations you have
created. To do this:

1. Select the Configuration you want to edit from the
Configurations list on the toolbar.

2. Lock & the configuration.

Open the Configuration Editor from the Watershed menu.

From the Projects menu, select Edit Project List, as shown in

Figure 7.4.

> W

Il Configuration E ditor B4
Configuration  Edit | Projects

Edit Project List...

Marme: Exi j
Description: |Exisiting conditions for Bald Eagle watershed, with levee L]
Base Date: _|
Time Step: 1 Hour

Project Project

Marme FProject Motes Type Existing
Lock Haven Levee Levee no
Sayers Resenmir nao

0]’4 I Al Cancel

Figure 7.4 Configuration Editor — Edit Project List Option from
Projects Menu

5. The Project Selector dialog box (Figure 7.5) will open. The
Project Selector displays the Configuration name and description
for reference. The left pane contains all Available Projects not
already associated with the Configuration (in this example, two
projects, Channel and ChannelMod). The Projects in
Configuration pane on the right lists all Projects currently
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associated with the Configuration. Between the two panes are
four buttons that enable you to add and remove projects of the
Configuration by moving Projects from one pane to the other.

Mame: IExisting

Description: [Exisiting conditions for Bald Eagle watershed, with levee at Lock Haven impact area. ﬂ
~Awailahle Projects ~Projects in Configuration

Channel Lock Hawen Levee

ChannelMod Savers

Ao |
4 Eermoye |

Add Al » |
4 Remove All |

Ok I Cancel

Figure 7.5 Project Selector Dialog Box

7.2.1 Adding Projects to a Configuration
To add Projects to an existing Configuration:

1. To add individual Projects, click on the Project’s name in the
Available Projects list (Figure 7.5) to select it, and then click
the Add button to move it to the Projects in Configuration

list.

2. To add all of the Available Projects to a Configuration, click
the Add All button.

3. Click OK to save your changes and close the Project Selector
dialog box.

7.2.2 Removing Projects from a Configuration

To remove Projects from an existing Configuration:

1. To remove individual Projects, click on the Project’s name in
the Projects in Configuration list (Figure 7.5) to select it, and
then click the Remove button to move it to the Available
Projects list.

2. To remove all of the Projects in Configuration from a
Configuration, click the Remove All button.

3. Click OK to save your changes and close the Project Selector
dialog box.
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7.3 Adding Configuration Notes

Project notes within a Configuration are any comments that pertain
specifically to a project in a particular Configuration. To Add or Edit
project notes within a Configuration:

1. Select a project row in the Configuration Editor. If you do not
select a project in the Configuration Editor before selecting the
Project Notes menu item, you are alerted to select a project from
the list.

2. Choose Project Notes from the Edit menu. The Configuration
Notes dialog opens (Figure 7.6).

| Configuration Notes

Configuration: IExiSting

FProject Mame:

configuration Motes:

0K I AHHLY | Cancel |

Figure 7.6 Configuration Notes Dialog Box

3. When the Configuration Notes dialog opens, enter any
Configuration-specific notes as needed.
4. Click OK to close the Configuration Notes dialog box.

7.4 Making a Copy of a Configuration

Sometimes you might want to make an exact copy of an existing
configuration and then make some changes to it so you have a different
configuration. To make a copy of a configuration:

1. On the Configuration Editor (see Figure 7.1), from the Name
list, select a configuration that you wish to copy.

2. From the Configuration menu, click Save As..., and the Save As
dialog box (Figure 7.7) opens.

Save As.. Ed |

Marme: IExisting

DESErimiDnilExisiting conditions for Bald Eagle watershed, .

Filename: |

Ok Cancel | HElR |

Figure 7.7 Configuration Save As... Dialog Box
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3. The Name box contains the name of the selected configuration.
Enter a new name in the Name box, and replace the description in
the Description box.

4. Click OK to close the Save As dialog box. In the Name list on
the Configuration Editor the new configuration is included.

7.5 Deleting a Configuration
To delete a configuration:

1. On the Configuration Editor (see Figure 7.1), from the Name
list, select the Configuration that you want to delete.
2. From the Configuration menu, select Delete.

3. A warning message (Figure 7.8) will open asking you whether
you really want to delete the selected configuration. Click Yes,
the warning message will close and the configuration name will
no longer appear in the Name list on the Configuration Editor.

Confirm Delete

@ Okay to delete Configuration kyConfigCopy2

] e |

Figure 7.8 Confirm Delete of a Configuration

7.6 Saving Configuration Data

To save the data you have entered for a Configuration, from the
Watershed menu, click Save Configuration. This command will cause
the program to save all configuration specific data.

7.7 Listing Configurations

Once you have all of your configurations entered, you might like to review
the configurations in your watershed. From the Watershed Setup
Module there is a report that contains this information.

To view the List of All Configurations:

1. You must be in the Watershed Setup Module. On the Module
list, click Watershed Setup.

2. From the Reports menu, choose List of All Configurations, and
the List of Configurations dialog box (Figure 7.9) will open.
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i B aldE agleDemo - List of Configurations =] E3
File Help

BaldEagleDemo
List of Configurations

Base Time
Mame Date Step Description
Existing 1 Hour{s) Exisiting conditions for Bald Eagle watershed. ..
Without_Lewvee 1 Hour{s) Configuration is without Levee at Lock Hawven ...

Close |

Figure 7.9 List of Configurations Report

3. This report provides a list of configurations that have been input
for the watershed. The list includes the Name and Description,
along with the Time Step and Base Date (if entered) for each
Configuration.

4. From the File menu, you can send the report to a printer, or you
can export the report to an ASCII file. See Appendix F, Section
F.4 for more details about printing and exporting tabulated data.

5. Click Close to close the List of Configurations report.
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Chapter 8

Developing a Reservoir Network

A reservoir network represents a collection of watershed elements
connected by routing reaches. Elements created in the Watershed Setup
Module belong to specific watershed configurations, and when you create
a reservoir network, it references one of those configurations.

The computation points defined for a configuration in the Watershed
Setup Module automatically become junctions in the Reservoir Network
Module. Your primary task in developing a reservoir network is to
connect the junctions with routing reaches between junctions.

This chapter provides an overview of the Reservoir Network Module’s
screen components and describes the processes for creating a new
reservoir network, opening an existing reservoir network, making a
network editable, and adding routing reaches. ResSim also allows you to
add additional elements to a reservoir network.

After you have established your reservoir network connectivity, you will
need to edit Junction, Reach, and Diversion data (see Chapter 9), define
and edit the Physical components of Reservoirs in your network (see
Chapter 10), define Reservoir Operations data (see Chapter 11), define
Reservoir Systems (see Chapter 12), and define Alternatives (see Chapter
13). These steps will prepare your reservoir network to run Simulations
(see Chapter 14).
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8.1 Recognizing Reservoir Network Screen
Components

The Reservoir Network Module (Figure 8.1) provides the tools you will
need to develop the connectivity of your reservoir network as well as enter
and edit physical and operations data. What follows is a discussion of the
components and features of the Reservoir Network Module.

Current Network Lock/Unlock  Current Network’s Conflguration
Title Bar

|HEC-ResSim - BaldE agleDemo

MenuBar —  File  Edit View Metwork  Alemative Feportz Toolks  Help

v v v
Metwark: IElase IE Configuratian: IExisting

Module List — | pioqye: AN~

Polinter Tool —p
Zoom Tool —p
Pan Tool —>

Reservolr —p
Tool

Diverted —
Outlet Tool
Reach Tool —P

Junction =——p
Tool
Diversion —P
Tool

[l Nw [3]0 7]

Display Area

Status Bar X | _>|;|

General IReady Local Workspace BaldEagleDemn opened = _I
Message

Bar ‘

Figure 8.1 Reservoir Network Module Main Window
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8.1.1 Menu Bar

The following is an overview of the Reservoir Network Module’s
Menu Bar tools, which allow you to create and edit the connectivity
of your reservoir network. The tools specific to this module will be
described in more detail in the context of particular tasks later in this
chapter.

The File menu (Figure 8.2) allows you to B

Open an existing watershed, Save a Upenwatershed... Ctrl+ll
watershed, Save the Display Area (Map), saveWatershed LM
and Exit ResSim. Your most-recently- Save Map As..
used watersheds are listed at the bottom Esit Chil+0
Of the Flle menu. ] Ba|dEag|EDemD

2 newshed

3 Yellove_River

4 Juniata

Figure 8.2 File Menu

The Edit menu (Figure 8.3) provides N

access to the ResSim editors for Reservoirs...

Reservoirs, Reaches, Junctions, Reaches...

Diversions, and Reservoir Systems. Junctions. .

You must select the Allow Network Diversions...

Editing command to access the editors. Reservair Systems...
v Allow Metwork Editing

Figure 8.3 Edit Menu

In the View menu (Figure 8.4) select il steshE e

Zoom to All to restore your watershed Zoom to Al

map view to full size. Layers opens the Layers...

Layer Selector dialog box. Unit System Unit Systemn »
allows you to customize the display Fiastore Windows
(view) settings for your watershed. Ifa

dialog or editor window is open but Figure 8.4 View Menu

inactive, Restore Windows brings the
dialog or editor window to the front as the
active window.
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The Network menu (Figure 8.5) MNetwork  Alternative  Reports Tools

is unique to the Reservoir M
Network Module. It allows you to Open
create a New network, Open an £ avie
existing network, Save a network Save As
or Save As a new network, or Fenamme

Rename a network. You can also

IIpdate Metwark. from Canfiguration

Update Network from
Configuration and Delete

Delete Mebworks

Networks. Figure 8.5 Network Menu

The Alternative menu (Figure

8.6), also available in the Simulation
Module, provides access to the Alternative
Editor.

The Reports menu (Figure 8.7) provides
access to the Reservoir List, Reach List,
Junction List, and Diversion List. Also,
two Advanced reports are available: the
Network Summary and the Node List
reports.

As in the other modules, the Tools menu
(Figure 8.8) provides access to Hec-DssVue
and to Scripts. Options allows you specify
Model Directories, Cache Directory,
Compute Display, Debug Levels, General
information (including whether to show a
confirmation when exiting the program and
whether to reload last watershed at startup of
program), and Fonts. Information provides
details about client, user, and watershed
settings as well as server and system
properties.

The Help menu (Figure 8.9) displays
information about the current version of
ResSim. About indicates the version,
revision and build numbers.

Alternative

| Edit

Figure 8.6 Alternative
Menu

W Toolz Help
Resersair List
Reach List
Junction List —
Diwersion List

Advanced b

Figure 8.7 Reports
Menu

| Toolz  Help

HecDes\ue...
Scrpts...

Options. ..

Infarmatiar...

Figure 8.8 Tools
Menu

Help
HEelp Niopes Fl
About

Figure 8.9 Help Menu
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8.1.2 Network, Configuration, and Lock/Unlock

In the Reservoir Network Module, your current Reservoir Network

and Configuration, along with the Lock/Unlock icon =] , are
displayed below the Menu Bar and to the right of the Module List, as
shown in Figure 8.10.

Fetwork: IEIase IE Canfiguration: [Existing

Figure 8.10 Network, Configuration, and Lock/Unlock

The Configuration indicates which configuration the current
Network is based on. As will be described in Section 8.2, you select
the Configuration when you setup the Network (using the Network
menu).

The Lock/Unlock icon indicates whether or not the Network is
locked and available for editing. You can lock and unlock the
Network by clicking on the icon or by selecting or deselecting Allow
Editing in the Edit menu.

8.1.3 Map (Mouse) Tools

The Map (Mouse) Tools, which appear in the toolbar on the left side
of the ResSim screen, allow you to interact with objects in the map
display. The Reservoir Network Module has three standard Map
Tools and five network connectivity tools that allow you to establish
the connectivity of your reservoir network.

ll Pointer Tool

Right-click with the Pointer Tool to select and access a shortcut menu
for any schematic element within your map display. The Pointer Tool
is available in all ResSim modules.

3' Zoom Tool

The Zoom Tool allows you to zoom in and out of the display area in
all modules. To zoom in, hold the left mouse button down and outline
the area you want to enlarge. To zoom out, click the right mouse
button. Zooming out using the right click button zooms out by a
factor of two, positioning the clicked location at the center of the
screen. The Zoom Tool is available in all ResSim modules.

ﬂ Pan Tool

After you have zoomed in with the Zoom Tool, you can use the Pan
Tool to view watershed areas that fall outside of the ResSim window
borders. The Pan Tool is available in all ResSim modules.
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il Reservoir Tool

With the Reservoir Tool, you can add reservoirs to your reservoir
network. You can also edit reservoir properties, rename, and delete
reservoirs using commands in the shortcut menu.

i Diverted Outlet Tool

The Diverted Outlet Tool allows you to create a diverted outlet from a
reservoir in your network. The shortcut menu for this tool provides
access to the Reservoir Editor and also allows you to rename and
delete a diverted outlet.

i Reach Tool

Use the Reach Tool to draw routing reaches (from upstream to
downstream) to connect the junctions on the stream alignment. You
can also edit reach properties, rename, break, and delete reaches using
commands in the shortcut menu.

—1 Junction Tool

The Junction Tool allows you to manually insert junctions in your
reservoir network. The shortcut menu for this tool allows you to edit
junction properties, rename and delete junctions.

A

~£_IDiversion Tool

With the Diversion Tool you can add diversions to your reservoir
network. You can also edit diversion properties, rename, delete, and
disconnect outflow of diversion reaches using commands in the
shortcut menu.

8.1.4 Display Area

In the Reservoir Network Module, the display area contains the
reservoir network connectivity you construct, along with the map
layers, stream alignment, reservoirs and computation points you have
established in the Watershed Setup Module for the current network’s
configuration. Any other time-series icons, projects, and impact areas
you established in the Watershed Setup Module will not appear.

Using the Map (Mouse) Tools to access shortcut menus, you can open
data editors as well as rename and delete elements in your reservoir
network directly from the display area.
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8.2 Defining a Reservoir Network

With a stream alignment in place and one or more configurations defined,
you can create a network of reservoirs and routing reaches. This process
involves defining a new network and then adding routing reaches.

8.2.1 Creating a New Reservoir Network

When you create a new reservoir network, you are defining which
elements will be included in your network by selecting the
appropriate watershed configuration. Once you have created your
network, you can add additional elements. Remember, however, that
any additional elements you add will not be available for use in other
networks. If you want the additional elements to be available for
other networks, you will need to go back to the Watershed Setup
Module and add the new elements to the appropriate configuration,
then return to the Reservoir Network Module to create your reservoir
network using the updated configuration (see Section 8.6, “Updating a
Reservoir Network™).

To create a new reservoir network:

1. From the Network menu, sclect New. The Create New
Reservoir Network dialog box will appear (Figure 8.11).

Create New Reszervoir Metwork E3

‘Watershed: BaldEagleDemo

rExisting Reservair Metwarks

Marme | Description |
Base Base Model - less detailed gate settings ;l
Standard Base Model of Bald Eagle Creek

=l
rMew Reservoir Metwork
Mame: |
Description: I [
Configuration: I LI
(RT= Cancel |

Figure 8.11 Create New Reservoir Network Dialog Box

2. Specify a Name for the network and enter a Description. You
can click the = button to access a larger text field for your
description.

3. From the Configuration list, choose the configuration on
which this network will be based.

4. Click New.
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The Create New Reservoir Network dialog box will close, and you
will see the name of your new network and its configuration displayed
below the Menu Bar, to the right of the Module List (see Section 8.1.2
above).

In the display area, ResSim will automatically create the reservoirs
and computation points that were part of the selected configuration as
elements in the new Reservoir Network. Reservoirs transfer directly,
whereas computation points appear as Junctions.

8.2.2 Opening an Existing Reservoir Network

To open an existing Reservoir Network for editing:

1. From the Network menu, select Open. The Open Reservoir
Network dialog box will appear (Figure 8.12).

Open Reservonr Hetwork |
VWatershed: BaldEagleDema

~Existing Resemnir Metworks

Marme Description
Base Model - less detailed gate settings

Standard Base Model of Bald Eagle Creek

rOpen Resenmir Wetwark

Marme: |Elase

Description: |Elase Model - less detailed gate settings .|

Open I Cancel |

Figure 8.12 Open Reservoir Network Dialog Box

2. Select the Reservoir Network you want by clicking on it.
3. Click Open.

The Open Reservoir Network dialog box will close, and you will see
the name of your network and its configuration displayed below the
Menu Bar, to the right of the Module List (see Section 8.1.2 above).

8.3 Making the Network Editable

Before you can begin editing your reservoir network, you must ensure that
the network is editable (“locked”). To do so, select Allow Network

Editing from the Edit menu or click the Lock/Unlock button @




ResSim User’s Manual Chapter 8 — Developing a Reservoir Network

8.4 Adding Routing Reaches

Routing reaches are elements that establish the connectivity of the
reservoir network schematic. By adding a routing reach between two
junctions, you can connect the reservoir network so that water will
transverse through the routing reach from upstream to downstream.

8.4.1 Drawing Routing Reaches

Routing Reaches are drawn from upstream to downstream. You
connect two adjacent junctions (typically, computation points added
to the network’s Configuration in the Watershed Setup Module) by
drawing a routing reach.

To draw routing reaches:

1. Select the Reach Tool i

2. Point to the upstream junction at the upstream end of the reach.

3. Hold down the CTRL key and click on the junction to start the
upstream end of the reach.

4. Release the CTRL key and move the mouse pointer along the
stream alignment and click on the downstream junction.

Routing reaches automatically conform to the stream alignment. You
can connect routing reaches to existing junctions; otherwise, if you
begin and/or end a reach elsewhere on the stream alignment, ResSim
will create new junctions at both/either end of the reach.

ResSim will automatically constrain a new reach between existing
junctions (e.g., will not allow a reach to be drawn past an existing
junction). If the reach appears to draw past a junction, then the
junction is not on the stream you think it’s on. This can occur if the
computation point (that the junction is based on) is not initially placed
on the appropriate stream. To solve this situation, go back to the
Watershed Setup Module and revise the location of the computation
point (you may need to delete and recreate the computation point to
be on the appropriate stream). After saving your watershed
configuration, change to the Reservoir Network Module and select
Update Network from Configuration from the Network menu. See
Section 8.6, “Updating a Reservoir Network”, for additional
information for updating networks.

Additionally, you may not connect tributaries to the middle of a
reach; tributaries must connect to a junction.

8-9



Chapter 8 — Developing a Reservoir Network ResSim User’s Manual

8.4.2 Renaming Routing Reaches

ResSim automatically names routing reaches according to the names
of the upstream and downstream junctions. To rename a reach
component:

1. Select the Reach Tool i

2. Right-click on the routing reach to be renamed.

3. Select Rename il Rename Reach
from the shortcut

menu. The

Rename Reach Cescription: |Routing Reach: Milesburg to Savers Inflow Junction. ;I
mMuskingurn, 1hr travel

Mame:

dialog box will

appear (Figure

8.13), allowing |
you to type in a o | camcel | ben |

néw name.

4. Type in the new Figure 8.13 Rename Reach Dialog Box

name and optional
description.

5. Click OK to close the Rename Reach dialog box.

The new name will now appear as a label in the map display.

8.4.3 Deleting Routing Reaches

To delete routing reaches:

1. Select the Reach Tool i

2. Right-click on the routing reach to be deleted.

3. Select Delete from

the shortcut menu.
A Confirm Delete @ Delete Reach RR_Miles-S ayer?
dialog box will
appear (Figure 8.14). | Mo |

4. Click Yes if you are
sure about the Figure 8.14 Confirm Delete Reach
deletion. Dialog Box

The routing reach will no longer appear in the map display.
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8.5 Viewing Network Reports

In the Reservoir Network Module, the Reports menu allows you to access
summary reports pertinent to the elements in your network. These reports
summarize your reservoirs, routing reaches, junctions, and diversions. In

addition, advanced reports of your network connectivity are also available.

8.5.1 Viewing the Reservoir List

The Reservoir List (Figure 8.15) displays the names and descriptions
of all reservoirs in your network. For information about printing and
exporting options available from the report’s Report menu, see

Appendix F.

|| Reservoir List

Report

Mame

Description

Sayers

Close |

Figure 8.15 Reservoir Network Reports: Reservoir List

8.5.2 Viewing the Reach List

The Reach List (Figure 8.16) displays the names and descriptions of
all reaches in your network. For information about printing and
exporting options available from the report’s Report menu, see

Appendix F.

| Reach List
Feport

MName

Description

RRE_Beach-MillH

Routing Reach: Beech CkK jct to Mill Hall. Muskingum, 2 hours tr...

RR_Blanc-Marsh

Fouting Reach: Blanchard {Sayers OutlfowTailwater) to Marsh ..

RRE_Fishi-bheTot

Fouting Reach: Fishing Ck jctto BaldEagleTotal just upstream ..

RR_tlarsh-Beech

Fouting Reach: Marsh Creek junction to Beech Creek junction. ...

RE_Miles-Sayer

Routing Reach: Mileshurg to Sayers Inflow Junction. Muskingu..

RE_MillH-Fighi

Durnmy Routing Reach, added to allow use of Mill Hall ag a CC...

Close |

Figure 8.16 Reservoir Network Reports: Reach List
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8.5.3 Viewing the Junction List

The Junction List (Figure 8.17) displays the names and descriptions
of all junctions in your network. For information about printing and
exporting options available from the report’s Report menu, see

Appendix F.
Report
MHame Description

Bald Eagle Total This i= the downstream end of the model. [t represen...
Beech Ck Station Beech Creek Station - gage location on Bald Eagle Cr.
Blanchard Blanchard gage location measuring StagesFlow at th...

Fishing Ck Jet Fishing Creek confluence an Bald Eagle Creek, inclu...
Marsh Ck Jct Marsh Creek confluence at Bald Eagle Creek; flows ...

Mileshurg Jct Mileshurg - gage location on Bald Eagle Creek, inclu..

il Hall Mill Hall - & city or township located near the confluen...

Savers Inflow Jet This junction represents the upstream extent ofthe 5.

Figure 8.17 Reservoir Network Reports: Junction List

8.5.4 Viewing the Diversion List

The Diversion List (Figure 8.18) displays the names and descriptions
of all diversions in your network. For information about printing and
exporting options available from the report’s Report menu, see

Appendix F.
Report
Marme Descriptian
Example Diversiaon Example for illustration purposes

Figure 8.18 Reservoir Network Reports: Diversion List
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8.5.5 Viewing Advanced Reports

Two advanced reports are available from the Reports menu. The first
report is the Network Summary (Figure 8.19). This report provides
a connectivity summary of all of the elements/nodes in your reservoir
network. Details include the Element ID, Name, Function/Upstream
Element, and Parent/Downstream Element.

For information about printing and exporting options available from
the report’s Report menu, see Appendix F.

| ResSim Network Connectivity - Base
Repart
Elements D Mame Functions Parentf
Mode Upstrm Elem Dnstrm Elem
JunctionElement ] Beech Ck Station Junction -
Inflovy Mode 15 ~E186 14 0
Qutflow Mode ] ~El 1] 16
Inflowy Mode 24 BEECH CREEK HWY i
JunctionElement 1 Milesbury Jet Junction
Qutflow Mode 1 ~E1 1 13
Inflow Mode 21 ~E1~MILESEURG ... 1
Inflowy Made 36 ~E25 29 1
JunctionElement 2 il Hall Junction
Inflowy Made 15 ~E16 16 2
Qutflow Mode 2 ~E2 2 17
Inflowy Mode 31 ~E2~LOCK HAVERN ... 2
JunctionElement 3 Marsh Tk Jct Junction
Inflovy Mode 14 ~E14 14 3
Oufflow Mode 3 ~E3 3 15
Inflowy Mode 20 ~E20 20 3
Inflowy Mode 23 ~E3~MARSH CREE... 3
hinetinnElarmant A Pald Eanla Tatal Iimetine LI
Table Motes:
Dark gray rows represent primary network elements
Light gray roves represent child elements
WWhite rows represent nodes
In name fields, ~E# references the name of element with id #

Figure 8.19 Reservoir Network Reports: Advanced -- Network

Summary

The second advanced report is the Node List (Figure 8.20). This
report provides a summary of all nodes in your reservoir network.
Details include the Node ID, Name, Key String, Upstream Element
and Downstream Element.
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Repart
Mode 1D Mame | KeyStr | Upstrm Elem | Dnstrm Elem |
a Beech Ck Station ~E0 Beech Ck Station RR_Beech-MillH -
1 Milesburg Jct ~E1 Mileshurg Jct RE_Miles-Sayer
2 Wil Hall ~E2 Mill Hall RE_MillH-Fighi
3 Marsh ChkJct ~E3 Marsh Ch Jct FR_marsh-Beech
4 Bald Eagle Total ~E4 Bald Eagle Total
7 Fishing Chk Jct ~ET Fizhing Chk Jct RR_Fishi-beTot
] Savers Inflow Jct ~ER Savers Inflov Jct Savers-Pool
] Savers-Dam Tailwater ~E11 Savers-Dam Tailw... [Blanchard
10 Sayers-Darm Ik ~E12~IM Savers-Pool Savers-Dam
11 Sayers-Dam ~E12 Sayers-Dam Sayers-Dam Tailw...
12 RR_Niles-Sayer ~E13 RR_hiles-Sayer Sayers Inflow Jct
13 Blanchard ~EfS Blanchard RR_Blanc-Marsh
14 RE_Blanc-tMarsh ~E14 RE_Elanc-tarsh Marsh Ck Jct
15 RR_Marsh-Beech ~E15 RFR_Marsh-Beech |Beech Ck Station
16 RR_Beech-MillH ~E16 RR_Beech-MillH Mill Hall
17 RRE_MillH-Fishi ~E17 RE_MillH-Fishi Fighing Ck.Jct
15 FR_Fishi-beTot ~E18 RR_Fishi-beTot Biald Eagle Total
19 Sayers-SayersSpillway Tailwater [~E21 Sayers-SayersSpil... | Sayers-SayersSpil...
z0 Savers-SaversSpillway Reach ~E20 Savers-SaversSpil... [Marsh Chk Jct
zl Mileshurg Jet MILESBURG HW | ~E1~MILESBURG ... Mileshurg Jct
23 Marsh Ck Jot MARSH CREEK HWW | ~E3~MARSH CRE... Marsh Ck Jct ;l
Table Motes:
In KeyStrfields, ~E# references the name of elerment with id #

Figure 8.20 Reservoir Network Reports: Advanced -- Node List

For information about printing and exporting options available from
the report’s Report menu, see Appendix F.

8.6 Updating a Reservoir Network

In the Watershed Setup Module, if you make changes (e.g., add, delete, or
move elements) to the watershed configuration your network is based on,
you need to update your Reservoir Network to include those changes.
First, in the Watershed Setup module, from the Watershed menu, select
Save Configuration (see Figure 8.21).

File Edit Uiew|"-.-'-.-"atersheu:| Reportzs Tool: Help

Program Sequence. ..
Module: [vvatel Configuration Editor. ..
|Ipdate Computation Points —

[ rpart 3

Ll
Q Ewport 3

Figure 8.21 Watershed Setup Module,
Watershed Menu, Save Configuration
before Updating Network
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Next, in the Reservoir Network module, with the network to be updated
shown in the display area, select Update Network from Configuration
from the Network menu (see Figure 8.22).

File Edit l'-.-"iEW|NEtWDrk Alternative  Reports Toolz  He

MHew

mModule: |Rese Qpen I
Save —
Sawve Az

Fename

pdate Metwark from Configuration ‘

Delete Metworkz

> |zlo 7]

Figure 8.22 Reservoir Network Module, Network Menu,
Update Network from Configuration

After the network has been updated, you should see the revisions in the
display area.

You will need to update each Reservoir Network that is based on
the revised watershed Configuration.
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Chapter 9

Editing Junction, Reach, and
Diversion Data

9.1

Once you have established the connectivity of your Reservoir Network
(see Chapter 8), you can define and edit the properties of elements in the
network. You will need to specify parameters for all junctions, reaches,
diversions, and reservoirs using ResSim’s specialized editors. You will
also need to edit the physical and operations data for reservoirs, as
described in Chapters 10-11.

This chapter explains how to enter and edit data for junctions, reaches, and
diversions. Refer to Chapter 8 for developing a Reservoir Network within
the Reservoir Network Module.

Editing Junction Properties

To edit junction data, select the Junction Tool i and right-click on a
junction. From the shortcut menu, select Edit Junction Properties. The
Junction Editor will open.

The Name field at the top of the editor contains a list of all of the
junctions in your reservoir network, with the name of the selected junction
displayed. You can access all of the junctions both from this list and by
using the VCR-style buttons to navigate through the available junctions.

The Junction Editor has four tabs that allow you